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ORIGINAL ARTICLES 


THE THEORY OF AN INCOMPRESSIBLE PERIODONTAL MEMBRANE* 


J. L. Synee, Sc.D., Toronto, CANADA 
Professor of Applied Mathematics, University of Toronto 


| ered last year Dr. Harold K. Box asked me whether I could develop a me- 
chanical theory of the periodontal membrane. Among other things he was 
interested in the position of the center of rotation, that point about which the 
tooth turns when subjected to occlusal forees. First we discussed what may be 
called ‘‘the elastic cord theory,’’ as employed by Schwarz’: in this theory the 
forces of retention in the membrane are regarded as due to a great number of elas- 
tic cords, or fibers, acting independently. You may think of a simple model con- 
structed of a thin sheet of wood (Fig. 1 A), shaped like the tooth, anchored by 
elastic cords to a fixed piece of wood representing the bone. This model appears 
satisfactory until we ask: What occupies the spaces between the elastic cords? 
In the actual membrane these spaces are not occupied by air as in the model; the 
fibers are close together. Gysi? has pointed out that the membrane must be re- 
garded as incompressible. When the application of an occlusal force to a tooth 
causes a displacement of the tooth and makes the root approach the bone at some 
place, the fibers must become shorter ; since their volumes remain unaltered, they 
must therefore bulge at the sides. If we could suppose the fibers separate and dis- 
tinet, and the intervening spaces filled with air, this bulging would not be im- 
portant ; but actually, when the fibers are close together, the bulging of one fiber 
distorts its neighbors (Fig. 1 B), and it is quite incorrect to suppose that the fibers 
can function as independent elastic cords. 

It appeared necessary therefore to imagine quite a different model for the 
periodontal membrane. It seemed that the incompressibility of the membrane was 
the essential fact. Two methods of procedure are possible. One is to construct an 
enlarged model in which the tooth and the bone are represented by some rigid ma- 


*Read at the thirty-first annual meeting of the American Society of Orthodontists, Toronto, 
Canada, May 20, 1932, as part of a symposium on “Periodontal Studies in Relation to Orthodontia.” 
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terial, such as hard wood, and the membrane by a layer of an incompressible elastic 
substance, such as rubber. The other method is to work out mathematically the 
behavior of such a model, without actually constructing it. An actual model would 
be very interesting, but the practical method of experiments conducted with a 
model is really much less powerful than the theoretical mathematical method. I 
should, however, utter a warning as to the limitations of mathematics in this con- 
nection. There is a danger of the mathematics becoming so complicated that it is 
impossible to obtain a simple interpretation of the results. For that reason it is 
necessary to introduce simplifying assumptions. While some of my results are 
more general, the detailed results are based on two assumptions in particular: 
(1) The membrane is of constant thickness all over the root. (2) The root of the 
tooth has the shape of a right circular cone. 


Strictly speaking, these assumptions are both false. However, I do not think 
that the results of the theory are to be rejected on that account ; on the other hand, 
numerical results are to be received with a certain caution and regarded as subject 
to a fairly large error. : 

I do not wish to weary you with mathematical details; but I should like to 
make clear the foundations on which the theory rests and the chief conclusions. 
Since we regard the membrane as an elastic body, it is advisable for me to review 
some of the elements of the theory of elasticity with which you may not be familiar. 

Elasticity deals with strain and stress. ; 

Strain consists of (1) change of size, (2) change of shape (Fig. 2A). 

Stress refers to the forces exerted by adjacent parts of the body on one an- 
other. If we draw a plane in the body, we may think of the forces exerted by the 
particles lying on one side of that plane on the particles lying on the other side. 
The stress is the force per unit area across the plane. The component of the stress 
in the plane is called the shearing stress ; the component perpendicular to the plane 
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is called the normal stress (Fig. 2 B). It may be either a tension (pull) or a 
pressure (push). 

The elastic properties of a body consist of the relations between strain and 
stress. They are described numerically by the numbers or moduli: 


magnitude of uniform pressure 
(1) bulk modulus = 


fractional decrease in volume 


een magnitude of shearing stress 
(2) rigidity = 


angular distortion. 


We may note the following values: 


For water, k = 300,000 lb. per sq. in. 
For rubber, “ = 230 Ib. per sq. in. 


(1) 


Normal LZ Nn 23 
Shess 70 
1" || Rubber 
Shearjn 
Stress 
a 
B 
Fig. 2. 


To explain the meaning of this last figure, suppose we take a cube of rubber, 
1 in. each way, fix one face and apply a tangential force of 23 pounds to the oppo- 
site face; then that face undergoes a displacement of 0.1 in., since that represents 
an angular distortion of 0.1 in. per ineh (Fig. 2 C). 

In the case of an incompressible body, the bulk modulus is infinite. (It will 
be noticed how large it is for water.) What the rigidity of the periodontal mem- 
brane may be, I do not know. That does not, however, affect our results to any 
great extent, as some of these results are independent of the particular value of 
the rigidity. The membrane experiences distortion, but no change of size. The 
stress across any plane is very nearly normal to the plane, so that we may conven- 
iently speak of it as being normal, and therefore as either a tension or a pressure. 

Let me now describe what happens, according to this theory, when an occlusal 
force is applied to the tooth. For numerical calculations I have employed average 
measurements for the maxillary central tooth. First, let us review the assump- 
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tions underlying the theory ; if you accept these assumptions, the conclusions must 
be accepted, as mathematical deductions from the assumptions. 

Regarding the membrane, we assume: (1) that it is incompressible; (2) that 
it is homogeneous (that is, the same at every point) ; (3) that it is isotropic (that 
is, that there is no grain in it, as in wood) ; (4) that it is of uniform thickness ; and 
we assume (5) that the root has the form of a right circular cone. 

As remarked-earher, I do not believe these assumptions to be accurately true; 
but I have little doubt that the theory that follows from these assumptions, while 
not quite accurate, will not in general deviate far from reality. 

Let us suppose that the tooth is at rest with no occlusion. The pressure 
throughout the membrane is then the atmospheric pressure, about 15 pounds per 
square inch. That is the normal pressure to which human tissue is accustomed. 
Now let us suppose that the tooth is brought into occlusion; we shall suppose for 
simplicity that the occlusal force is applied near the biting edge in a direction 
perpendicular to the axis of the root. This I call a ‘‘transverse load’’ on the tooth. 
Under the application of this occlusal foree, the tooth turns slightly (Fig. 3). It 


LoW PRESSURE 
HIGH PRESSURE 


HIGH PRESSURE 


LOW PRESSURE 


Fig. 3. 


is interesting to know where the theory locates the center of rotation, which has 
been a matter of some controversy among research workers. The theory places the 
center of rotation, denoted by C in Fig. 3, at a distance from the apex approxi- 
mately equal to three-quarters of the root length. Yet I think that possibly too 
much importance has been attached to the center of rotation. It is true that it 
describes very compactly the displacement of the root, and the displacement of the 
root has been regarded as the determining factor in connection with the absorp- 
tion and building up of bone. But it is probable that the stimuli involved are 
more intimately connected with the stress and strain in the membrane than with 
the displacement of the root. 


As a result of the turning of the tooth under the occlusal force, the membrane 
is squeezed out of shape, probably very slightly in the case of a membrane in good 
condition. I have shown, on an exaggerated scale, the shape of the fibers which 
ran straight across from root to bone before the application of the occlusal force. 
You will observe that the membrane has a tendency to move away from two 
points, the points of highest pressure, and to approach two other points, the 
points of lowest pressure. You will observe the formation of an elementary 
pocket on the pull side at the margin. 
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The surtace of the root may be divided into four regions, two regions of high 
pressure and two regions of low pressure, as shown. On the dividing lines, the 
pressure is atmospheric pressure. The dividing circle, perpendicular to the axis 
of the root, which divides the regions, is at a distance from the apex approximately 
two-thirds of the root length. In each region of high pressure there is a point of 
highest pressure, and in each region of low pressure a point of lowest pressure. 
Of these four points, the two nearest the apex are at a distance from it equal to 
rather more than one-third of the root length, and the two farthest from the apex 
are at a distance from it equal to nearly nine-tenths of the root length. These 
points are indicated in Fig. 3 by uncurved fibers. Jn applying these results to 
actual teeth, such as the maxillary central, we must not suppose too high a degree 
of accuracy, for reasons stated above. 

We have, then, a general picture of the state of affairs in the membrane. We 
now raise the question : how great are the variations of pressure in the membrane? 
I find that a force of 3 ounces, applied as shown at the biting edge of the maxillary 
central tooth, is sufficient to dowble the pressure at the points of highest pressure, 
that is, to raise it to 30 pounds per square inch, the pressure at the points of low- 
est pressure sinking at the same time to zero. <A zero pressure indicates a transi- 
tion from a state of pressure to a state of tension ; since a tension is to be regarded 
as a negative pressure. It was an interesting and rather unexpected result of the 
theory that this critical transverse load should prove to be so small. A change 
from 15 to 30 pounds per square inch or from 15 pounds per square inch to zero 
seems drastic ; it is produced by an occlusal force of only 3 ounces, applied perpen- 
dicularly to the axis of the root 4 

It is interesting to compare this critical load of 3 ounces with figures given by 
Schwarz’ in connection with transverse loads on the teeth of dogs. I have not the 
requisite data to determine the critical load on a dog’s tooth, but it is interesting 
to note that, according to Schwarz, loads up to 17 gm. (0.60 oz.) were uninjurious, 
but a load of 67 gm. (2.4 oz.) produced necrosis of the membrane. 

Another interesting result of the present theory is the connection between 
the looseness of a tooth and the thickness of the membrane. Let us suppose that 
a tooth is subjected to a certain occlusal force; it undergoes; in consequence, a 
small displacement. If the transverse force is Y pounds, the displacement of the 
biting edge of the maxillary central is 

Yh* 

5 = const. x — in., 

pat 
where the constant depends only on the angle at the apex, being in fact 730: 
here h denotes the thickness of the membrane, p» its rigidity, and a the length of 
the root. Naturally 8 increases as the load increases, being proportional to it. It 
also increases as h increases, that is, as the thickness of the membrane increases, 
other things being equal. But observe that 6 increases very rapidly as h increases, 
since 6 varies as the cube of h: if the thickness of the membrane is doubled the dis- 
placement of the tooth under given load becomes 8 times as great; if the thickness 
of the membrane is trebled, the displacement is multiplied by 27, and so on. This 
shows how very important is the thinness of the membrane for tightness of the 
tooth. The formula also shows, as we might expect, that the tightness of the tooth 
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increases with increase of the rigidity of the membrane and also with increase in 
the length of the root. Using the figures available and assuming that the mem- 
brane has the rigidity of rubber, I find that the critical transverse load of 3 oz. 


should produce a displacement of only 


fect tooth. 
To sum up, for the theory proposed, the following points may be noted: 


1 ‘ 
100,000 of an inch in a theoretically per- 


(1) The theory is the only mechanical theory available, except for the elastic 
cord theory, and that is untenable on account of the practical incompressibility of 
the membrane. 

(2) The theory predicts considerable variations in pressure in the membrane 
as the result of the application of occlusal forces of a few ounces. 

(3) The theory very adequately explains the dependence of the tightness of 
a tooth on the thickness of the membrane. 
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Fig. 4.—N = rF. 


In conclusion, I should like to say a word about the systematic description of 
the occlusal force on a tooth and the resulting displacement. For this description. 
it is necessary to pick out a point to serve as base point. I take the apex of the 
tooth as a suitable base point. We may suppose that the root has a sufficiently 
definite central line, which we shall call the axis of the tooth (OA). (Fig. 4.) Let 
OB be perpendicular to OA in the functional plane. We shall call OA the axial 
direction and OB the transverse direction; and we shall, for simplicity, suppose 
that there is symmetry with respect to the functional plane: the case where there 
is not symmetry may be described by an extension of the present method. 

Let F be the occlusal force: this may be resolved into components in the axial 
and transverse directions. Moreover, F has a torque or moment about the apex O, 
equal to the product rF where r is the perpendicular dropped from O on the line 
of action of F. The force acting on the tooth may be systematically deseribed by 
means of the three numbers XY, Y, N, where 


X = axial load, 
Y = transverse load, 
N = torque. 
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Now consider the displacement of the tooth, which is presumed to be small. 
This may be produced by small axial and transverse translations of the tooth 
(without rotation), followed by a small rotation about O. Thus the displacement 
of a tooth may be systematically described by the three numbers wu, v, w, where 


U axial displacement of O, 
v transverse displacement of O, 
rotation about O. 


The general problem of the equilibrium of a tooth is to find the displacement 
u, v, o when the load XY, Y, N is known. 

When there is not symmetry, the load is described by three force components 
and three moments, and the displacement by three components of displacement 
and three components of rotation. 
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THE PERICEMENTUM AS INFLUENCED BY PHYSICAL FUNCTIONAL 
MODIFICATIONS* 


Haroup Kerru Box, P.D.8., Pu.D., F.R.MLS., Toron ro, CANADA 


CCORDING to Evans, the noted physiologist, ‘‘ physiological knowledge falls 
under two headings which may be ealled descriptive and theoretical.’’ In 
brief, provided that the former is based on exact observations, it consists of a 
statement of facts. When, however, the endeavor is made to explain these facts, 
we enter into the field of theoretical physiology. 

Evans! has stated: ‘‘The advance of theoretical physiology is intimately re- 
lated to the advance of medicine for it is the only basis on which scientifie as dis- 
tinct from empirical medicine can possibly rest. There can be no great theoretical 
conceptions in medicine without corresponding great underlying principles.’’ It 
therefore is obvious that the work of the pathologist, periodontist and orthodontist 
alike must be inseparably associated with advances made in periodontal physi- 
ology. The rapid march of scientific dentistry will depend in large part on the 
development of periodontal physiology and its application by discerning patholo- 
gists and practitioners to their respective fields. 

In a consideration of the physiology of the pericementum, it must be admitted 
as Hopewell-Smith has said that we find ourselves in a veritable ‘‘terra inecognita.’’ 
As this authority has stated, ‘‘it is a task of no little difficulty to ascertain pre- 
cisely the real physiological properties of the periodontal membrane.’’ In general 
it may be said, based on sound observation, that the functions of the pericementum 
are as follows: (A) physical, (B) sensory, (C) nutrient, and (D) formative. 

The physical function may be particularized as follows: 

(a) ‘‘It acts as an apparatus for diminishing the force of concussion with an 
opposing body whether it be dental or otherwise. *’ 

(b) ‘‘It affords a fibrous attachment to the teeth, Malassez in 1885 comparing 
it to a ligament.’’ 

(c) ‘‘It provides a layer of soft material in which blood vessels and nerve 
fasciculi to supply the teeth may ramify without risk of damage or permanent and 
moperable injury by mechanical shock.’’ (Hopewell-Smith.?) 

(d) ‘‘It also sustains the soft tissues in their proper relation to the teeth.”’ 
(Noyes.*) 

(e) Through its principal fibers it transmits under loading functional stimuli 
to the alveolar bone. (Orban.*) 

These statements belong largely in the field of descriptive physiology, and 
their general acceptance points to the accuracy with which the observations have 
been made. It is only within comparatively recent years that some attempt has 
been made to explain these physical attributes and to correlate them in their nor- 
mal and pathologic aspects with the findings of the microscope and clinic. 


*Read at the thirty-first annual meeting of the American Society of Orthodontists, Toronto, 
Canada, May 20, 1932, as part of a symposium on “Periodontal Studies in Relation to Orthodontia. 


574 


| 
| 
© 
2 
q 
| 


Pericementum Influenced by Physical Functional Modtfications d75 


The early monumental work of Sandstedt,®> and later of Oppenheim,*® which 
involved the physical and formative properties of the pericementum is the merit 
of orthodontia, and the recent investigations of Schwarz’ have further increased 
dentistry ’s debt to orthodontia in this field. The present widespread endeavor to 
estimate the significance of physical function of the pericementum is further indi- 
cated by the noteworthy contributions of Gottlieb and Orban® and points to the 
fact that we have definitely passed into the field of theoretical physiology. The 
new and striking mechanical theory of Synge, some of the fundamentals of which 
have just been presented to you, are of basic importance, and it now becomes the 
task of investigators to correlate it to their biologic and physiologie problems. 

It is common knowledge that the pericementum consists largely of fibrous con- 
nective tissue, the fibers of which are of the white variety. They may be divided 
into two classes, viz., (a) the principal fibers of Black, (b) the indefinite fibers. 
The principal fibers are embedded in the cementum on one side and in the bone on 
the other and are arranged in fairly well defined groups. The indefinite fibers and 
cells fill in the spaces between the fiber bundles, and follow the course of the blood 
vessels, lymph vessels and nerves, forming in large part the supporting tissue of 
these structures. (For a detailed consideration of this subject see the works of 
Black® and Noyes.'°) 

In a discussion of the disposition of the principal fibers, Noyes has stated: 
‘*It is necessary, however, to remind the student that connective tissues are formed 
in response to mechanical conditions and stimuli, and therefore this arrangement 
must be considered, not as having been designed to sustain the forces but as being 
the result of the forces to be sustained and therefore beautifully adapted to them.”’ 

This observation of the adaptation of pericemental structures to physical 
function is of especial interest ; and it will be of the highest importance to deter- 
mine whether the pericemental tissues are prepared to respond to certain physical 
alterations in their environment, in other words, adaptation to changed physical 
functional conditions. 

The object of this brief paper is to call attention to some of the changes that 
occur in the pericementum following modifications of its physical function and to 
point out some of their significant bearings on dental practice as a whole. It seems 
obvious that an appreciation of these alterations is absolutely essential in that 
broader analysis of aggregate pericemental changes where an attempt is made to 
interpret the influence on the membrane of disturbed systemic states, nutritional 
and otherwise. 

In passing, to make a deduction that vertical alveolar resorption with early 
tooth loosening is caused only by general metabolic disturbances, without a knowl- 
edge of the mechanical function of the teeth based on a meticulous examination, it 
is plain that the evidence is incomplete. It is hardly necessary to point out that 
the obtaining of this necessary information is almost an insuperable obstacle, in 
the describing and recording of human material in autopsy when the fundamental 
principles of occlusion and articulation are considered. Those in a position to se- 
cure autopsy material should be most careful in recording al! possible occlusal and 
articular findings. 
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Based on available clinical diagnosis, some of the changes found associated 
with the following arbitrary division of occlusal function and consequent modifica- 
tion of pericemental pressure will be presented. 


1. Heavy function. 
. Traumatogenie function. 
3. Funetionless. 


bo 


HEAVY FUNCTION 


(a) Inereased stress within the limits of the reserve force of the cell. The 
following statements of Adami and McCrae™ are of fundamental importance: 
‘Tf cells are put upon a constant not excessive stretch or even are intermittently 
exposed to such a stress, if they be well nourished, proliferation ensues, the dis- 
tention acting as a stimulant.’’ And again, ‘‘ Mechanical force exerted either as 
pressure or traction upon a cell is able to cause the growth and proliferation of 
that cell so long as at the same time there is no interference with its nutrition, and 
the foree acting on the cell is not excessive. 

Increased stress inducing physiologic hypertrophy is found clinically in well 
balanced articulations and occlusions, and on certain teeth in increased axial load- 
ing following extensive tooth extraction, or where used for abutments or in mal- 
occlusions. 

The histologic picture shows hypertrophy of the fiber bundles with decrease 
in the amount of indifferent supporting tissue. (Figs. 1, 2,3 and 4.)* 

(b) Overstress. Adami and McCrae have pointed out that overstress or 
diminished nutrition will lead to the opposite condition of atrophy. In their 
classification of the various orders of atrophy they have specified their second type 
as atrophy due to excessive function. They have stated: ‘‘The factors which are 
most potent in determining the state of a cell are nutrition and the performance of 
function ; if nutrition be good and there be loss of function atrophy will supervene 
from disuse: if there be excessive function with normal nutrition there will also 
be atrophy.’’.... ‘‘Overwork carried beyond a given limit tends to produce cell 
exhaustion, if continued, to produce cell atrophy.’’ 

The point where the increased stress passes beyond the limits of the reserve 
force of the cell has not been determined. As the pericemental structure is the 
expression of the chemical constitution of the cells and all histologic alterations 
presented may be regarded as expressions of adaptations to changed conditions, it 
follows that in the study of physical functional modifications the answer is to be 
found in the tissues themselves. Thus in the classification of physical functions 
based on the tissue findings, it is apparent that great care should be exercised in 
the use of the terms ‘‘overloading,’’ ‘‘excessive function, ’’ and ‘‘overstress.’’ 


TRAUMATOGENIC FUNCTION 


Trauma means injury produced mechanically and where found in the perice- 
mentum is the result of traumatogenic stress. Traumatogenic stress is an element in 
traumatogenic occlusion, and is also produced in certain types of orthodontic pro- 
cedures. Traumatogenic occlusion,’? therefore, as applied to natural dentures is 


*The illustrations used in this article were taken from material made available to the 
author through the courtesy of Dr. R. Gordon Agnew. 
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Big. Fig. 2. 


Fig. 3. Fig. 4. 

Fig. 1.—x6.5. Heavy function. Mandibular right first and second premolars. Note the 
good development of fiber bundles and supporting bone. 

Fig. 2.— x76. Heavy function. Pericementum of mandibular right second premolar. Note 
the well-developed fiber bundles and the small amount of indifferent supporting tissue. 

Fig. 3.—X7.5. Heavy function. Maxillary left first and second premolars. Both teeth are 
drifting distally toward the first molar extraction space. Note the well-developed fiber bundles. 

Fig. 4.— x76. Heavy function. Pericementum of maxillary left second premolar. The 
fiber bundles are splendidly developed and the amount of indifferent tissue is small. 
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Fiz. 5.— X25. Traumatogenic function. Cementum fracture. Note large mass of cemen- 
tum lying in the pericementum. Seccndary cementum covers the primary cementum. 

Fig. 6.—xX76. Traumatogenic function. Cementum fracture. Note new cementum on den- 
tine, and pericemental tissue between new and old cementum, and old cementum and bone. 


Fig. 7. Fig. 8. 


Fig. 7.—xX6.5. Traumatogenic function. Maxillary right canine in traumatogenic occlu- 
sion. Note tiny area of necrosis in apical push zone. 

Fig. 8.— x96. Traumatogenic function. Necrosis of pericementum. Note zone of necrosis 
between spicule of bone and cementum, and also surrounding tissue with cartilage-like cells. 


578 
Fig. 5. Fig. 6. 
: 
< 
? 


Pericementum Influenced by Physical Functional Modifications 579 


an occlusion which under biting pressure produces an injury in the periodontal tis- 
| sues. This is in contradistinction to a traumatic occlusion which is a contact rela- 
tion of the masticatory surfaces directly the result of trauma. Our conception of 


traumatogenic occlusion involves a consideration of three main components, viz., 


Fig. 9. Fig. 10 


Big; 11. 


Fig. 9.—x6.5. Traumatogenic function. Maxillary left central incisor in traumatogenic 
occlusion. Note great increase in pericemental width in apical push zone. 

Fig. 10.—x29. Traumatogenic function. Fibrosis in apical push zone. Note the fibrosis 
extending from the pericementum into the marrow tissue. 

Fig. 11.—x49. Traumatogenic function. Fibrosis in apical push zone. Note the open 
marrow spaces, and fibrosis extending into the marrow tissue, also the absence of exudate cells 
and new blood vessels. 


the mechanism, the traumatogenie stress, and the traumatic state produced in the 
periodontium, In other words traumatogenic occlusion is a composite embracing 
these three elements, an appreciation of which individually and collectively is es- 
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sential for an adequate understanding of the phenomenon. To the tooth and its 
supporting structures I have given the term ‘‘dento-periodontal unit.’’* The 
mechanism embraces two ‘‘dento-periodontal units’’ under biting pressure, and 
involves the dento-periodontal relationship, including root shape and socket 
shape. It is well understood that a type of mechanism that frequently produces 
trauma is commonly found in unbalanced occlusion and articulation. That is to 
say, the occlusal contact of the ‘‘dento-periodontal units’’ of the mechanism is 
characterized by cusp interference, with only too frequent introduction of ex- 
cessive torque. 

Traumatic states commonly noted in the microscope include the following: 

(A) Cementum fracture. (Figs. 5 and 6.) 

(B) Necrosis. Third degree of biologie effect caused by orthodontic forces, 
according to Schwarz. Wells't has stated: ‘‘Physical injury of even slight de- 


Fig. 12.—x 29. Traumatogenic function. Granulation tissue in apical push zone. Note the pres- 
ence of exudate cells and typical vascularity. 


gree may bring on severe alterations in cells, however, and indeed may cause 
severe chemical alterations.’” The histologic picture would indicate, in some in- 
stances, that the necrosis is not suddenly produced. The appearance of the border 
of the actual necrosis points to the possible concentration of calcium in this zone. 
Changes in the adjacent tissues point to an adaptation to the central changes, and 
certain modified cells, cartilage-like in appearance, are to be noted. (Figs. 7 and 8.) 

(C) Fibrosis: (a) noninflammatory, (b) inflammatory (pericementitis 
fibrosa).?° 

(a) In the push zones, where the marrow spaces have been opened up, and 
found frequently ineorporated in the membrane, the marrow tissue shows a defi- 
nite fibrosis. This tissue assumes a new function when merged with the periodontal 
membrane, and associated with this is shown a new morphology assuming the 
qualities of the membrane. That this tissue is not a granulation tissue is shown 
by the absence of exudate cells and an atypical vascularity, also the order of 
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(Figs. 9, 


fibrosis is not like that following the healing of granulation tissue. 


10 and 11.) 
(b) Where as in pericementitis fibrosa there is a slow but definite increase in 


fibrous tissue, we note that the constituent structures in the area are involved, 
; principally the vascular channels in which the arterioles are more affected than 
| the venules. There are two types of reaction occurring in the vessel wall, namely, 
| perivascular thickening and increase in the inner layer of the arterioles. It is 
obvious that these changes interfere with the nutrition of bone and membrane and 
disturb the process of repair. 

(D) Granulation tissue. Orban'® showed, in some of the push zones in the 
membrane of a tooth in traumatogenic occlusion, the presence of granulation tissue 
with resorption of cementum and alveolar bone. Other examples are frequently 
seen in the push zones where the marrow tissue following incorporation into the 
membrane has suffered inflammation, the exudate cells and vascularity pointing 

to the formation of granulation tissue. (Fig. 12.) 


FUNCTIONLESS 


It is significant to note that the researches of Kellner, Klein, Kronfeld and 
Agnew have shown that the pericemental width of functionless teeth is narrower 
than that of those in function. 

It has been shown by Kronfeld’’? that the periodontal membrane of nonfunc- 
tioning teeth consists largely of a very loose tissue. This is in decided contrast to 
the membrane of teeth in heavy function within the limits of the reserve force of 
the cell, where the fiber bundles are well developed and the zones of supporting 
tissue are small. Compared to this ideal normal, in the membrane of functionless 
teeth, the tissues lose their cellularity, and striking architecture of cells and proc- 
esses, with decrease in the number of fibers and density of fibrillar arrangement. 
We propose to give to these atrophic changes the term adaptive fibropenia. There 
is histologie evidence of diffuse edema in these loose zones in the membrane of 
functionless teeth, apparently related in some instances to gingival inflammation 
when the amount of irritation is not great enough to call out cellular reaction but 
where a serous effusion readily takes place in this loose tissue. It is possible that 
the work of Synge will shed more light on other causes of pericemental edema. 
(Figs. 13-16. ) 

What then is to be the interpretation of those microscopic pictures of the 
periodontal membrane where fiber bundles and zones of fibropenia are to be found 
in many different ratios? 

I wish at this time to advance the hypothesis that these findings, hitherto un- 
explained, in a great many instances, as in the classification just presented, may 
be looked upon as authentic records of the adaptation of the membrane to varied 
and fine modifications of physical function. 

In conclusion, it is of interest to point out the bearing of some of these find- 
ings on cementum vitality, and the tightness of the teeth. 

According to Gottlieb,'* ‘‘the funétion of the alveolar process lies in the tooth, 
in this way that the existence of the tooth, i. e., the life processes which occur in 
its tissues furnish the stimulus for the alveolar process.’’ In the problem of 
alveolar atrophy, however caused, according to him, ‘‘the kernel of the question 
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Fig. 13. 


Fig. 15. 

Fig. 13.— x9. Functionless. Maxillary right third molar not in occlusion. Note the 
marked atrophy of the supporting bone and poor development of fiber bundles. 

Fig. 14.— 178. Functionless. Fibropenia. Note the loss of cellularity and decrease in 
number of fibers and density of fiber arrangement in pericementum of maxillary right third 
molar. 

Fig. 15.—x6. Functionless. Maxillary left second premolar out of occlusion. Note the 
atrophy of supporting bone and zones of fibropenia in pericementum. 

Fig. 16.—178. Functionless. Fibropenia. Note the decreased cellularity, number and 
density of fibers in the pericementum of the maxillary left second premolar. 
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lies in the ability of the cement to react,’’ in other words ‘‘the ability of the peri- 
cementum to form cement.’’ 
That physical function has an important influence on the vitality of the 


cementum, is shown in the third degree of biologic effect of Schwarz, where in the 


resorption of the necrotic tissue parts, the surface of the root may also be attacked. 
This influence is also demonstrated in Kronfeld’s work where active resorption is 
shown on roots of the functionless teeth and no resorption whatever on the fune- 


tioning ones. 

The mobility of the tooth depends on: 1, width of periodontal membrane ; 
2 rigidity of membrane; 3, height of alveolar process. 

As just shown by Synge, the looseness varies as the cube of the thickness of 


the membrane and varies inversely as the rigidity. 


The heavy functioning teeth have wider membranes, which increases mobility, 


but the increase in rigidity through well-developed fiber bundles serves to offset 


, this. Teeth in traumatogenic function, which by no means implies heavy function, 


through an exceptional increase in membrane width present various degrees of 


is offset to some extent by late fibrosis which increases rigidity. Funetionless 


teeth have narrower membranes, which increases the tightness, but this is partly 


looseness which is intensified according to the amount of loose tissue present. This 
offset by the decrease in rigidity through transformation of the fiber bundles into 


loose connective tissue, 
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THE APPLICATION OF PERIODONTAL PHYSIOLOGY TO 
ORTHODONTIC PRACTICE* 


R. Gorpon AGNEW, D.D.S., F.I.C.D., Toronto, CANADA 


HE purpose of this article is not in any sense to discuss exhaustively the 
subject of periodontal physiology, but to draw attention to certain as- 
pects of the subject which are of significance to both periodontist and ortho- 


dontist. 
Certain factors affecting the basic metabolic state of the teeth and peri- 
odontal tissues will first be considered. 


For some considerable time, my wife and I have been engaged in investi- 
gations on the albino rat, in connection with the experimental production 
of odontal and periodontal disease through faulty nutrition. This work was 
begun at Peking and subsequently continued in the University of Toronto in 
association with the Department of Pediatrics. 


Our normal stock diet is as follows: 


Parts by Weight per 100 

Whole wheat (ground) 60.0 
Casein (commercial) 14.0 
Whole milk powder 10.0 
Calcium carbonate 12 
Sodium chloride 0.8 
Alfalfa (machine dried) 1.0 
Butter 8.0 
Wheat germ 5.0 
Supplemented by 10 grams of lean beef and 40 grams of fresh let- 
tuce per animal per week. 


On this normal stock diet 116 animals which were examined either histo- 
logically or with the dissecting microscope or both have failed to reveal 
either dental caries or periodontal lesions. Similarly 35 animals on a puri- 
fied stock diet showed no evidence of oral disease. This purified diet is as 
follows: 


Parts by Weight per 100 
Casein (alcohol extracted) 18.0 
Salt mixture (Osborne and Mendel) 4.0 
Cornstarch 62.0 
Sodium chloride 1.0 
Crisco 10.0 
Yeast (dry, powdered) 5.0 
With 1 per cent and 2 per cent ID viosterol. 
*Read at the thirty-first annual meeting of the American Society of Orthodontists, Toronto, 


coe May 20, 1932, as part of a symposium on “Periodontal Studies in Relation to Ortho- 
dontia.” 
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The animals were examined between the ages of six and thirteen months. 

We have reason to believe therefore that our stock diet and the normal 
purified diet which are used for the control animals are adequate in the pre- 
vention of these lesions. 

However, we have found that two diets which are low in phosphorus and 
vitamin D have produced dental caries. Diet No. 40 fed to 70 animals pro- 
duced dental caries in every case. The diet is as follows: 


Parts by Weight per 100 


Whole corn (finely ground) 78.4 
Wheat gluten 20.6 
Sodium chloride 1.0 


Supplemented with 0.5, 1.0, 1.5, or 2 parts of calcium carbonate. 


Diet No. 8, fed to 8 animals, produced dental caries in 4 cases. This diet 


is aS follows: 
Parts by Weight per 100 
Casein (alcohol extracted) 18.0 
Salt mixture (Osborne and Mendel, without 2.5 


2.5 
calcium or phosphorus) 


Calcium carbonate 1.5 
Cornstarch 62.0 
Sodium chloride 1.0 
Crisco 10.0 
Yeast (dry, powdered) 5.0 


Fresh spinach, 100 grams per animal per week, or machine dried 


alfalfa, 2 per cent by weight. 


The histologic examination, involving ground and decalcified sections, 
showed enamel discoloration, backward decay of enamel, pipestem tubules, 
liquefaction foci, coalescence of foci, defense mechanism of pulp (secondary 
dentin), ete. The macroscopic and microscopic lesions resembled so closely 
the recognized carious lesions in human teeth as to warrant the assumption 
that the processes were comparable to human dental caries. The lesions 
appeared in animals examined between three and eighteen months of age. 

We found that the addition of vitamin D to the amount incorporated in 
the purified control diet could prevent the occurrence of caries, with the ex- 
ception of cases of animals, examined at six months of age, where the phos- 
phorus of the diet is very low. In these cases while the added vitamin D 
raised the blood phosphorus, it was apparently not able to raise it sufficiently 
to prevent caries. Animals fed on a diet adequate in phosphorus and low in 
vitamin D have failed, to date, to show any carious lesion. 

Then we added to the stock diet 10 per cent and 20 per cent ID viosterol. 
No earious lesions were produced in animals examined from three to four- 
teen months of age. 

We found that disturbances of the calcium-phosphorus balance in the 
absence of vitamin D produced faulty calcification of tooth structure and 
alveolar bone with regularity. 
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To investigate the effect of high carbohydrate intake, a small series of 
animals was fed the normal purified diet in which, however, the starch, to 
the extent of 62 per cent, was replaced by cane sugar. No dental caries was 
found in these animals which were examined from three months to one year 


of age. 


Fig. 2.—Mandibular molars of rat on caries producing diet. Note the similarity of the large 
occlusal cavities with those of human molars. 


Fig. 1 is a photograph of a gross specimen of the dried mandible of a rat 


with the six molar teeth in normal condition. 

Fig. 2 shows the mandibular molars of a rat on a caries producing diet. 
Deep cavities have developed in four of the molars, and smaller cavities in the 
other two. Fig. 3 shows molar caries in the maxilla of a rat. Note the simi- 
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Fig. 1.—Gross photograph of dried mandible of rat with the six molar teeth in normal condition. 3 
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Fig. 3.—Occlusal caries in a maxillary molar tooth in the rat. 


Fig. 4.—Ground section showing caries attacking a molar tooth in rat, commencing at 


the fundus of a sulcus. Note the enamel discoloration, invasion of dentin, backward decay 
of enamel, translucent dentinal zone, etc. 


larity in location and gross appearance of the dental caries seen in Figs. 2 
and 3 with the carious process in human molars. 
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Fig. 4 is a ground section showing caries attacking a molar tooth in a 
rat, commencing, as usually in the human molar, at the fundus of a sulcus. 
Note the enamel discoloration, invasion of dentin, backward decay of enamel, 
translucent zone in dentin, secondary dentin, ete. 


Fig. 5 is a photomicrograph showing a portion of a decalcified section of 
a carious rat molar. Note the usual histologic phenomena of dental caries as 
seen in the human being—superficial mass collapse of dentin at surface, pipe- 
stem tubules, small liquefaction foci, ete. 


Periodontal lesions were produced on diets low in calcium and vitamin 
D, whereas, as mentioned above, the control groups were free. External 
sources of irritation such as the penetration of hairs, ete., as emphasized by 
some investigators, could not, in these experiments, be established as causa- 
tive factors. Moreover, the degree of fineness of the food, which has been 
claimed to be a predominant factor in the production of periodontal lesions, 


Fig. 5.—Decalcified section of carious rat molar. Note the usual histologic phenomena 
of dental caries as seen in human—superficial mass collapse of dentin at surface, pipestem 
tubules, small liquefaction foci, etc. 


does not appear to be of primary importance here, inasmuch as the diets, both 
experimental and control, were all ground to the same degree of fineness 
The diets on which periodontal lesions were produced are as follows: 


Diet No. 10 
Parts by Weight per 100 


Casein (alcohol extracted) 18.0 
Salt mixture (Osborne and Mendel, without 2.5 
ealeium or phosphorus) 
Cornstarch 62.0 
Sodium chloride 1.0 
Crisco 10.0 
Yeast (dry, powdered) 5.0 
H,PO, (in the same form and proportion as in 1.5 


Osborne and Mendel’s salt mixture) 
Fresh spinach 100 grams per animal per week, or machine dried 
alfalfa 2 per cent by weight. 
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Diet No. 40 
Parts by Weight per 100 


3 Whole corn (finely ground) 78.4 
Wheat gluten 20.6 
Sodium chloride 1.0 


Supplemented with % per cent or 1 per cent calcium carbonate. 


The periodontal lesions were of varying severity, up to complete exfolia- 
i tion of the teeth. Fig. 6 shows a longitudinal section through one side of 
i the jaw of a rat on a periodontal disease producing diet. The second and 
: third molars have already been exfoliated, and the first molar is virtually in 
the same state. Note the extensive destruction of alveolar bone, and the epi- 
& thelium completely lining the soft tissues about the tooth. Fig. 7 is a photo- 
i macrograph showing the opposite side of the jaw. Note the completely 
| Fig. 8 shows the same jaw when sectioned longitudinally. 


edentulous ridge. 


Fig. 6.—Longitudinal section through jaw of rat on periodontal disease producing diet. 
The second and third molars have already been exfoliated, and the first molar is virtually in 
the same condition. Note the extensive destruction of alveolar bone, also the complete epithelial 
lining of the socket. 


The second and third molars have been exfoliated for some time. The first 
molar has been lost more recently, and the outlines of the root sockets are 


still discernible. 

The results therefore of the above mentioned nutritional experiments indi- 
cate the importance of the rdle played by phosphorus, and the contributory réle 
played by vitamin D in resistance or susceptibility to dental caries ; the impor- 
tance of the caleium-phosphorus balance in preventing faulty tooth formation, 
and the importance of calcium and vitamin D in maintaining a healthy resistant 
condition of the periodontal tissues. 

The next phase of the subject to be discussed deals with certain aspects 
of the process of crevice formation of which both the periodontist and the 
orthodontist should take account. 

It will be recalled that prior to 1921 it was commonly considered that 
following the eruption of a tooth into the mouth cavity, the so-called gingival 
crevice extended to the cervix of the tooth, i.e., to the amelocemental junc- 
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tion. This condition was believed to constitute the normal position of rest. 
Further progression of the floor of the crevice in an apical direction was 
thought to indicate a pathologic condition. The tooth was assumed to be in 
physiclogic rest when it had erupted into a position of function with its an- 
tagonist or antagonists. 


Fig. 7.—Photomacrograph of opposite side of jaw to that seen in Fig. 6. Note completely 
edentulous ridge through exfoliation of the teeth following periodontal disease. 


Fig. 8.—Longitudinal decalcified section of jaw seen in the gross photograph in Fig. 7 
The second and third molars have been exfoliated for some time. The first molar has been 
lost more recently, and the outlines of the root sockets are still visible. 

The conception of Gottheb' published in 1921 and known as the ‘‘theory 
of continuous eruption’’ has profoundly influenced our understanding of the 
phenomena of eruption. While there is still much controversy relative to the 
mechanism of eruption, it is generally recognized that in the course of erup- 


tion the soft tissues separate from the enamel surface not abruptly but gradu- 


é¥e 
. 
: Mil 


Periodontal Physiology in Orthodontic Practice 591 


ally, and, in proportion to the degree of eruption, the epithelium is in organic ; 
union with the enamel. Since the concept of Gottlieb and his group is already 
well known and readily available in the literature, it will not be necessary 
to enter into a full description of it. Briefly, when the reduced enamel epi- 
thelium (i.e., the epithelium of the enamel organ subsequent to the formation 
of the enamel) meets the oral epithelium, the two structures fuse and by their 
union form the upper border of the gingival tissue. That portion of the 
enamel epithelium immediately adjoining the enamel undergoes transforma- 
tion into a narrow keratinized band known as the secondary cuticle. Subse- 
quently there occurs gradually a smooth separation of the enamel epithelium 
from the secondary cuticle through degeneration of the cells between the 
cuticle and the main body of the enamel epithelium which is now termed the 


‘epithelial attachment.”’ 

Through this smooth separation the crevice base approaches the amelo- 
cemental junction, but before that point is reached, the cervical portion of 
the epithelial attachment has already proliferated along the cementum. When 
the crevice base reaches the junction, it proceeds without interruption along 
the surface of the cementum. We thus have a continuous process character- 
ized by proliferation along the cementum toward the apex, and smooth 
separation, either before or after cuticle formation. When this process oc- 
curs at a very slow rate of speed, it is arbitrarily classed as physiologic ; 
where it is accelerated, it is considered to be pathologie. 

Orban and Kohler? suggest an arbitrary classification of the eruptive 
process into four stages. This is naturally an artificial procedure, but is use- 
ful in visualizing the process. Roémer,*? Norberg,t and Lund?’ confirm the find- 
ings of Gottlieb as to the organic union between enamel and epithelium at 
the time of eruption, but hold varying views as to the mechanism involved. 

Box® described downgrowth of the crevicular epithelium and interpreted 
it as a defensive mechanism seeking to prevent ulceration through exposure 
of the connective tissues. Later he’ expressed agreement with the sequence 
of events as outlined by Gottlieb, but he interprets in a somewhat different 
manner the roles played by the cementum and the periodontal membrane. 


Weski® confirms the crganiec connection between the epithelial attach- 
ment and the enamel surface at the time of eruption of the tooth, but believes 
that pocket formation takes place through the development of an ‘‘intra- 
epithelial-retro-cuticular’’ split or ‘‘Spalt’’ in the epithelial attachment. This 
split takes place at some distance from the surface of the tooth, although 
ihe bulk of the epithelial attachment remains on the soft tissue side. He 
believes that the epithelium grows to prevent ulcer formation through in- 
‘flammation, and that growth continues until the epithelium comes in contact 
again with normal connective tissue. Euler® and Gross'® confirm this view- 


point. 

Becks" postulates a process whereby the normal pocket is formed, not 
vetween the cuticle and the enamel epithelium, but rather between the 
mouth epithelium and the more or less degenerated enamel epithelium. The 
base of the crevice, therefore, is located at the junction of the mouth epithe- 
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lium with the degenerating enamel epithelium. He believes that in the nor- 
mal process the atrophy of the enamel epithelium stops at the amelocementa! 
junction, but that, following inflammation or injury, there may occur pro- 
liferation of the lower portion of the enamel epithelium along the cementum 
with concomitant downgrowth of oral epithelium and progressive separa- 
tion. Further views of the eruptive process, more or less divergent, are 
offered by James and Counsell,’? Haupl and Lang,!® Meyer,’ Skillen,’ and 
others. 

It will be seen therefore that while there is widespread agreement with 
regard to the organic union between enamel epithelium and the enamel in the 
early stages of the eruptive process, there is much controversy as to the 
modus operandi of crevice formation. 

It is not the purpose of this paper to discuss critically these concepts 
but rather to demonstrate a separation phenomenon which may markedly 
influence the process of separation of the soft tissues from the cuticle or from 
the tooth surface regardless of the concept of modus operandi which may 
be entertained. 

In all of the viewpoints which have been briefly outlined, there is seen 
to be unanimity in the description of a band of epithelium which proliferates 
in the direction of the apex in advance of the deepening crevice. This down- 
growth of epithelium varies considerably in length and would seem to de- 
pend upon the state of nutrition of the contiguous tissues. Normal healthy 
cementum exhibits throughout life a gradual but constant increase in size 
through the deposition of additional laminae which incorporate anew the 
principal fibers of the periodontal membrane. The quality of the cementum 
is, therefore, of extreme importance. Its nourishment is derived from the 
cemental gingiva, the periodontal membrane, and, in vital teeth, probably 
also to a slight extent from the pulpal fluids through diffusion; from the 
standpoint of nutrition, the cementum is predominantly dependent upon the 
periodontal membrane. When through nutritional disturbance the vital phe- 
nomena of the cementum can no longer occur, that portion of the cementum 
loses its capacity for the incorporation of principal fibers of the periodontal 
membrane. This functionally disturbed condition permits the proliferation 
apically of the epithelial attachment. 

Apart from the controversy as to the applicability of the terms physio- 
logic or pathologie to various degrees of apical extension of the crevice, it 
is obvious that in the economy of the denture, an extremely slow and gradual 
passage of the crevice base apically is of great advantage. Certain types of 
periodontal disease are characterized by generalized but inconsiderable in- 
crease in pocket depth, whereas other types present with regularity deep, 
winding, irregular pockets. 

Periodontists have long been familiar with a condition in which the 
bottom of the crevice has, between relatively short intervals of examination, 
progressed apically with almost incredible rapidity. For example, a peri- 
odontist of wide experience recently remarked to me that occasionally be- 
tween relatively short intervals of examination crevice depth has increased 
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to such a surprising extent that he has felt chagrined, feeling that an error 
must have been made in the earlier measurement of crevice depth. 

I have made an extensive study of human material showing all stages of 
crevice formation at various ages, and have brought to light a histologic 
finding of the nature of a separation of the gingival soft tissues from the 
tooth surface occurring beyond the base of the crevice. Such separation 
zones may be single or multiple and may be separated from the base of the 
crevice by normally adherent epithelial attachment. No clinical manifesta- 


Fig. 9.—Long epithelial attachment, lingual surface of premolar of individual of forty 

years. Note cuticle delineated as a dark line which gradually fades out as the lower end of 
the epithelial attachment is approached. 

a—Dentin. 

b—cementum, 

c—epithelial attachment. 

d—fibrous tissue of gingiva. 

e—base of crevice. 

f—space formerly occupied by enamel. 

g—epithelial cuticle. 

h—lower end of epithelial attachment. 

i—longitudinally flattened epithelial cells. 


tion of their presence therefore is available. When this process of separation 
occurs in a zone where the cuticle is formed, the actual separation commonly 


takes place between the cuticle and the tooth surface, and the cuticle may 
readily be seen in the section lining the tissue side of the detached area. 
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I suggest the term ‘‘suberevicular detachment”’ for this separation of 


the epithelial attachment from the tooth as ‘described. 


Fig. 9 shows a long epithelial attachment on the lingual surface of a 
premolar of an individual forty years of age. Note the cuticle clearly deline- 


Fig. 10.—Two detachments—one subcrevicular and one formerly subcrevicular on the 
labial of the maxillary right lateral incisor in an individual fifty-six years of age. The bottom 
of the crevice has been extended through trauma and does not follow the area of greatest 
degeneration in the attachment but rather the area where the cells are drawn into longitudinal 
form through stress. 

a—Dentin. 

b—cementum. 

c—epithelial attachment. 

a—connective tissue of gingiva. 

e—base of crevice. 

f—area of former subcrevicular detachment. 
g—subcrevicular, detachment. 

h—lower end of epithelial attachment. 
i—degeneration of epithelial attachment. 


ated as a dark line which gradually fades out as the lower end of the epithelial 
attachment is approached. 


Fig. 10 shows two detachments such as have been described, one sub- 
erevicular, and one formerly subcrevicular on the labial side of the maxillary 
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right lateral incisor of an individual of fifty-six years. Fig. 11 is a further 
example of multiple suberevicular detachments. 

In establishing the nature of these subcrevicular detachments, it is of 
course necessary to eliminate the possibility of confusion with artefact caused 
through shrinkage or tears, or with narrow winding pockets which might 
course in a more or less spiral manner along the tooth surface. 


Fig. 11.—Multiple subcrevicular detachments of the epithelial attachment along the distal 
side of a maxillary second molar in an individual twenty-nine years of age. Tooth under rela- 
tively normal function. 

a—Dentin. 

b—cementum. 

ce—epithelial attachment. 
d—connective tissue of gingiva. 
e—subcrevicular detachment. 
f—cervical caries. 

g—base of crevice. 

h—base of epithelial attachment. 


Study of serial sections readily eliminated the danger of confusing true 
suberevicular detachments with winding pockets which connect with the 
mouth surface. The subcrevicular detachments are purely localized and 
might be compared in contour to a bubble lying in contiguity with the tooth 


surface. 
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Fig. 12 shows multiple detachments, and in spite of the relative thin- 
ness of the section, the detachment seen at (f) is not uniformly continuous 
through the section, but is only clearly seen at one focussing level. At dif- 
ferent levels the epithelium lies in contact with the tooth surface obviating 
the possibility of a continuous winding pocket. 

Ample evidence has been found to remove the danger of confusion of 
these structures with artefacts caused by shrinkage or tears. Fig. 13 is one 
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Fig. 12.—Multiple subcrevicular detachments. In deeper focus the middle one disappears, 
indicating absence of winding pocket. 
a—Dentin. 
b—cementum. 
c—epithelial attachment. 
d—connective tissue. 
e—subcrevicular detachment. 
f—detachment seen at one focussing level. 
g—hbase of crevice. 


of a number of examples showing conditions in which former subcrevicular 
detachments have, through deepening of the crevice, become located above 
the base of the crevice, but which through the retention of their former 
contours offer unmistakable evidence of being former true suberevicular de- 
tachments. Above the crevice base at (e) are seen multiple areas of former 
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detachment, the typical contours being clearly delineated. The presence of 
ealeular deposits within the semilunar zones is added confirmation of the 
nature of these structures, indicating their presence above the crevice base 
for some time before the securing of the specimen. 

Not only on the soft tissue side of the crevice may be seen evidences of 
former suberevicular detachments, but also on the tooth side may occasion- 
ally be found definite evidences of a detachment which has stripped the 


Fi 


cuticle from the tooth surface for a short distance; the crevice, however, has 
‘ollowed along the tissue side of the cuticle without invading the formerly 
detached area, with the result that there remains a semilunar zone high 
above the crevice base and bounded by the cuticle. 
m Fig. 14. This shows the epithelial attachment on the mesial side of a 


; g. 13.—Former subcrevicular detachments which have, through deepening of the crevice, 
hecome located above the crevice base. Note calcular deposits within the semilunar areas. 


a—Dentin. 


b—cementum., 

c—epithelial attachment. 

d—connective tissue. 

e—former areas of subcrevicular detachment. 
f—calcular deposits. 
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Such a condition is seen 
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third molar in an individual forty-three years of age. The uppermost de- 
tached area is now above the base of the crevice through subsequent crevice 
deepening and is outlined by the cuticle which retains the shape of the for- 
mer detachment (f). Note particularly that the caleular deposit (e) which 
has covered the shallow crevice and crest of the gingiva, has not been able 
to penetrate the area (f) bounded by the cuticle. Here we have further evi- 


Fig. 14.—Subcrevicular detachments on mesial of third molar of individual forty-three 
years of age. The uppermost detached area is now above the base of the crevice through 
subsequent crevice deepening and is outlined by the cuticle which retains the shape of the 
former detachment. 

a—dentin. 

b—cementum. 

c—epithelial attachment. 

d—crest of ginzviva. 

e—calcular deposit which has been prevented by the cuticle from entering th« 
previously detached zone. 

f—subcrevicular detachment now above crevice. 

g—subcrevicular detachment below crevice. 

h—lowest point of epithelial attachment. 

i—group of principal fibers of parodontium. 


dence of the absence of artefact in the production of these structures, Other 
small suberevicular detachments are seen at (g). Another similar condi- 
tion is seen in Fig. 15. Here are two detachments (g¢) which have not them- 
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selves become involved in crevice deepening. The higher one is covered by 
ealeular deposits, and the one nearer the crevice base is covered by cellular 
exudate. In neither case was the external material able to enter the de- 
tached zone. 

It will be readily realized that the process of deepening of the crevice 
may be markedly influenced by these detachments. On the other hand, sep- 
aration may occur behind the detached area with less involvement of the 


Fig. 15.—Former subcrevicular detachments, not entered in crevice deepening, and now 
iocated above crevice base. 

a—Dentin. 

b—cementum. 

c—epithelial attachment. 

d—hbase of original crevice. 

e—secondary crevice formed by trauma. 

f—connective tissue. 

g—former subcrevicular detachments now above crevice base. 
§ h—cellular exudate. 
i—calcular deposit. 


separation process. When the crevice enters an area of detachment, there 
naturally occurs an immediate deepening of the crevice base to the new 
‘evel, This entry may be brought about readily through slight trauma or 
possibly even functional stresses, resulting in fracture of the upper border 
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of the cuticle. Fig. 16 shows at the top of the picture the base of the crevice 
entering the uppermost suberevicular detachment. Fig. 17 shows the base 
of the crevice (e) beginning to pass along the tissue side of the uppermost 
suberevicular detachment (f). It is obvious that a slight trauma or fune- 
tional stress would lead to the rupture of the upper portion of the cuticle, 
causing the erevice to enter the detached area. 


her 


Fig. 16.—Subcrevicular detachments in an individual twenty-nine years of age. 
a—Dentin. 
b—cementum. 
c—epithelial attachment. 
d—connective tissue of gingiva. 
e—subcrevicular detachment. 
f—lowest point of epithelial attachment. 


Note that base of crevice is entering uppermost subcrevicular detachment. 


As to age incidence, | have found these detachments to oceur with a 
considerable degree of uniformity throughout adult life, and to be invari- 
ably associated with marked inflammatory conditions in the gingival tissues 
However, it is not my purpose at this time to discuss the factors underlying 
these conditions. At a later time I shall discuss in detail the question of 
etiology. My purpose in this paper is to draw to your attention these 
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hitherto unrecognized conditions, which must be taken into account by those 
concerned in any way with the periodontal structures. 


Another related aspect of this study of periodontal epithelium concerns 
the behavior of the so-called epithelial nests, derived from the epithelial 
débris of Malassez. It has been claimed (Orban'®) that the subapical epi- 
thelial nests found at varying depths beyond the apex of the tooth may be 
viewed as proof of the theory of continuous eruption. 


Fig. 17.—Crevice base passing along tissue side of cuticle bounding subcrevicular detach- 
ment. A slight trauma or functional stress would lead to the rupture of the upper portion 
of the cuticle, causing the crevice to enter the detached area. 


a—Dentin. 

b—cementum, 

c—epithelial attachment. 
d—connective tissue. 

e—base of crevice. 

f—subcrevicular detachments. 
g—calcular deposits. 

h—lower end of epithelial attachment. 


It is not possible at this time of course to discuss fully this extensive 
question. However, I might say that I have made studies of a large amount 
of human material from individuals of various age groups which have indi- 
cated that, in general, from youth to old age we find gradually increasing 
distances between the apex of the root and the lowest observable rest. This 
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is not invariably the case, however, and it would seem that the interpreta- 
tion of the significance of these subapical epithelial nests must be made with 
considerable reserve. I have found, moreover, that under certain conditions 
periodontal epithelial nests may undergo degeneration and calcification after 
which, or during which, process they may become incorporated into the al- 
veolar bone and finally eliminated. I shall discuss this at a later time in 
detail. 

In closing this symposium may I say that the orthodontist is striving to 
attain an ideal. That ideal is the production of harmonious and adequate 
function. Emphasizing what has been brought out in the earlier part of this 
symposium, it might be said that the ideal is ‘‘heavy’’ function, within the 
reserve limits of the cell. 

Three considerations must be taken into account: (1) the basic metabolic 
state of the periodontal tissues; (2) physiologic processes occurring in the 
periodontium; (3) external influences to which the tooth and periodontium 
are subjected. Under the first heading I have endeavored to point out one 
aspect of the constitutional conditions affecting the periodontal and odontal 
tissues. Under the second heading I have drawn attention to the question of 
continuous eruption and have sought to point out certain hitherto unrecog- 
nized phenomena which may markedly affect crevice formation. 

Under the third heading Dr. Synge and Dr. Box have dealt in consid- 
erable detail with the influences upon the periodontium from external sources. 


A lesson to be drawn from these functional studies is that, although 
the ideal is heavy function, if this is not achieved, the periodontal tissues 
will adapt themselves to the external conditions produced. 

When failure is experienced in producing the desired conditions, the 
resultant state of the tissues may be more harmful than before. 

The funetional ideal must include not simply harmonious occlusion in 
the centric position, but a ‘“‘sliding articulation’’ in all positions. 

From the standpoint of the histologist, it would seem, moreover, that 
the orthodontist must not be content until a means is made available of 
accurately measuring the pressures produced. 


The problem of eruption and erevice formation is one which must en- 
gage the serious attention of periodontist and orthodontist in view of its 
profound influence on these closely related divisions of dental science and 
practice. 
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HOW THE AMERICAN BOARD OF ORTHODONTIA IS WORKING* 
ALBERT W. Crossy, D.D.S., New Haven, Conn. 


HE American Board of Orthodontia was organized at the meeting of the Amer- 

ican Society of Orthodontists held in Estes Park, Colorado, in July, 1929, and 
was incorporated in the State of Illinois the following January (1930). Notices 
were then sent to members of the American Society of Orthodontists asking all who 
desired to qualify for a certificate of proficiency in orthodontia, to appear before 
the Board at the time of the meeting of the American Society of Orthodontists in 
Nashville, April, 1930. There have been, in all, three meetings for examination of 
candidates. By the time of the next meeting in Oklahoma City we anticipate that 
at least one quarter of the members of the American Society will, if not already 
certificated, be on the road to certification. 


There are four types of members who have not applied: first, those younger 
men who are not eligible on account of the time requirement of five years in exclu- 
Sive practice before they are eligible to take the examination; second, those who 
have been in exclusive practice so long that they cannot see any personal benefit in 
membership, but who have not thought how helpful their influence will be in sup- 
porting the standards which the Board aims to establish and maintain through 
their endorsement and membership; third, there are beside these a considerable 
number who do not quite understand the objects and aims of the Board and who 
suspect that class distinction is its goal, while what is really aimed at, is to raise the 
specialty, if possible, to a point where it will be the peer of any specialty in any pro- 
fession ; fourth, there are many, too, who feel the strain of financial circumstances 
at this time and who, we hope, with the general improvement many of us believe has 
already begun, will feel free to join us at an early date. 

The American Board of Orthodontia was organized in response to a growing 
feeling expressed in President Ketcham’s address at Estes Park, that there should 
be some distinction made between those men who had taken graduate instruction in 
orthodontia or had taught orthodontia in our schools and colleges and were doing 
high grade work and those men who were coming into the specialty without prep- 
aration. There is no legal bar against any licensed dental practitioner pursuing 
orthodontia as a specialty. He can simply announce to the world ‘‘I am an ortho- 
dontist,’’ and most of the world could not differentiate between him and another 
who had received graduate instruction. 


There was a time in the memory of some of us when a man of our profession 
could go to Europe, put out a sign, ‘‘ American Dentist’’ and have patients flock to 
his standard. All that has changed. Since 1921 an American dental degree has 
not been recognized in England. An English friend of mine practicing in London 
said, ‘‘ The diploma may as well be locked in a eupboard.’’ 


*Read before the Eastern Association of Graduates of the Angle School of Orthodontia. 


__A similar paper was read by the author before the New York Society of Orthodontists, 
which because of the similarity of contents will not’ be published. 
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If all our dental schools had had as high standards as the one from which he 
vot his degree (University of Pennsylvania), it is possible that Europe would have 
recognized its worth. 

How are we to keep the high standard in orthodontia which, whether we like it 
or not, we have lost in dentistry. That is a responsibility for those who pioneered 
in orthodontia. 

If you better recognized men, who have not already done so, will lend your 
names to this Board, what you have done will not be in vain. Men coming after you 
will be inspired to follow in your footsteps. Prizes, medals, honors and awards are 
distributed freely abroad and no doubt are an incentive for good work. 

The Nobel prize for medicine this year was divided between two British scien- 
tists, one of whom, Sir Charles Sherrington, had been a lecturer at both Harvard 
and Yale. We have earnest workers in our field of orthodontia, but we have no 
titles to distinguish them. 

It is the purpose of the Board not only to set a seal of attainment on its mem- 
bers but to extend a helping hand to the average man that he too may become a 
recipient of the honor. 

At the Clinical Congress of the Connecticut State Medical Society in Septem- 
ber, Dr. Winternitz, dean of the Yale University School of Medicine and chairman 
of the Congress said, ‘‘Of course, it is desirable that a physician should spend a 
whole year in postgraduate work, or several months from time to time. The Clin- 
ical Congress should make it possible for any physician, regardless of limitation of 
time and money, to keep more nearly abreast of medical knowledge in his own field 
with which he ought to have intelligent familiarity. ’’ 

Dr. Winternitz further pointed out that no man can become a specialist merely 
by listening to papers and observing demonstrations at the Clinical Congress, but 
he can broaden his views and obtain a stimulus for further study in his field. 

Thus you see this situation is not peculiar to the dental profession. It has long 
been apparent in the medical profession, and physicians have taken steps to bring 
recognition to those who have properly qualified themselves. For example the 
American Board of Otolaryngology was formed. 

First, ‘‘ To establish standards of fitness to practice otolaryngology. ’’ 

Second, ‘‘To investigate and prepare lists of medical schools, hospitals and 
private instructors recognized as competent to give the required training on 
otolaryngology. ”’ 

Third, ‘‘To arrange, control and conduct examinations to test the qualifica- 
tions of those who desire to practice otolaryngology and to confer a certificate upon 
those who meet the established standards. ’’ 

The object of the Corporation is stated in the Articles of Incorporation to be: 
‘*The object of the corporation shall be to elevate the standard of otolaryngology, 
to familiarize the public with its aims and to protect the public against irre- 
sponsible and unqualified practitioners, to receive applications for examination 
in otolaryngology and to perform such duties as will advance the cause of 
otolaryngology.’’ 

The question has been asked should standards be further raised and those sue- 
cessfully passing the examination of the Board be given a degree. This is what the 

American Board of Otolaryngology has to say: ‘‘The conferring of a degree is left 
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to the universities, where it belongs, and the Board makes no attempt to control the 
practice of otolaryngology by efforts to promote any license or legal regulation 
whatever. It simply aims to establish a standard of fitness to practice otolaryn- 
geology and to certificate those who voluntarily apply and satisfy the Board of their 
qualification. ’’ 


The work of the Board has been so well done that The Board of Regents of the 
American College of Surgeons passed the following resolutions at their Phila- 
delphia meeting under date of October 27 1925: ‘‘Be it resolved: That the College 
will recognize the Certificate of the American Board of Otolaryngology as evidence 
of the professional fitness in otolaryngology of candidates for its Fellowship who 
hold such certificate, but will demand in addition that such candidate comply with 
all other requirements of the College as to character and ethical qualifications. 
This does not imply that the College is to decline to admit to Fellowship otolaryn- 
gologists who comply with their requirements even if they have not been certifi- 
cated by the Board.’’ 

‘‘Other important societies and organizations are following the example of 
these influential organizations. Moreover, the certificate of the Board is required 
of candidates for appointment in many and various important positions in hos- 
pitals, colleges, ete. It is expected that the medical publie will learn to discriminate 
between those who are well fitted and those who are not, and will be influenced by 
the certificate of the Board in arriving at their conclusions. ’’ 

We received a great deal of assistance from the American Board of Otolaryn- 
gology which was founded about four years earlier than our Board. They were 
very helpful in assisting the members of the American Board of Orthodontia in 
organizing and saved it much groping about in defining the scope of the work. 

You may have noticed that in addition to the establishment of a standard of 
fitness for the practitioner of orthodontia, the Board has a second province, that of 
investigating the fitness of dental schools and private instructors to give proper 
training in orthodontia and to prepare lists of schools and instructors which shall 
be available to the profession. 


Inasmuch as the Board has had many problems to meet and solve in establish- 
ing the Board on a smooth and, we hope, efficient basis, it was thought wisest to 
limit its field to the active work and let the educational feature be in abeyance, 
especially as the American Society of Orthodontists has a committee known as the 
Educational Committee with apparently identical duties. They have been func- 
tioning three years on a five year program, and we are watching their results with 
interest. 


Applicants have been divided into three classes based on the length of time 
they have been in practice: Class 1, those who have practiced orthodontia exclu- 
sively fifteen years or more. Class 2, those who have practiced orthodontia exclu- 
sively seven years, but less than fifteen years. Class 3, those who have practiced 
orthodontia exclusively less than seven years but at least five years or an equivalent 
to be determined by the Board and based on the following conditions. 

The requirements for each class are covered in the brochure issued by the 


Board and available to all by applying to Dr. Oren Oliver, Medical Arts Building, 
Nashville, Tenn. 
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A word as to the duties of the Board members. ‘Two men are assigned to look 
up each candidate and, if possible, visit his office together. 


The members of the Board think it an important part of their duty to check up 
on the character and standards of the man who applies for certification. They re- 
quire letters of recommendation from men in his section, but they like to see for 
themselves the office where he is practicing and what his ideals are as to neatness, 
how he meets his patients, how he keeps his records, how he trims his models and 
keeps his radiographs and photographs. In general, the atmosphere and ideals 
under which he works, the respect with which he is viewed in his community, the in- 
terest he takes in dental societies, ete. and whether he is likely to be a credit to the 
profession. 

The attitude of the Board is intended to be helpful. We do not wish to set the 
standard so high as to be unattainable or to make the examination embarrassing for 
a candidate. The wish of the Board is to be helpful and, if a candidate is not 
readily able to fulfill the requirements of the Board at the time, to give him advice 
and encouragement which will not only make him able to meet the requirements but 
make him more useful and sometimes a more self-respecting member. 

One of the primary objects of the Board is to encourage men to keep better rec- 
ords of their cases by taking occasional study models to record the progress of their 
cases, to lay out a definite plan toward which to work in treatment, to take careful 
account not only of the etiology as it first appears but of any additional etiologic 
factor which may be discernible as the case progresses. 

I believe in the American Board of Orthodontia: 


(1) Because I, as a member of the Eastern Association of Graduates of the 
Angle School of Orthodontia, think that the time has arrived when orthodontia as a 
specialty of a learned profession should have educational requirements and per- 
sonal attainments which would establish beyond question standards of fitness to 
practice orthodontia as a specialty. 

(2) I believe that men who are to teach orthodontia in our schools should 
possess this certificate as an evidence that they are personally qualified to practice 
and teach this specialty. 

(3) Because the efforts of the Board are directed toward a uniform standard 
of proficiency as being a stimulus to the keeping of better records and ease histories 
and as encouraging men to contribute to the literature by requiring those who have 
not published articles on subjects related to the specialty, to write theses on the 
practical or theoretical phases of orthodontia. By so doing we believe that it will 
develop latent talent and encourage reading and research among our members. 

(4) I believe that all this tends to make us more and more a professional body 
and separates us farther and farther from being merely artisans. 

(5) I believe the Board is totally unselfish in its aims which are to encourage 
men who have been modest and retiring to express their thoughts in essay form ; to 
promote the keeping of accurate records; to making and filing more and better 
models ; to have an understanding knowledge of the state of progress of each case; 
and to aid those who need assistance in meeting the qualifications of the Board for 
certification. 

(6) I believe that the possession of such a certificate, marking, as it does, 
recognition by his peers, will be a matter of wholesome pride to the possessor. 
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THOUGHTS ON READING ‘‘ETIOLOGY’’* BY BRASHt 


W. W. Wooppsury, B.Sc., D.D.S., Hauirax, Nova Scoria 


“TO THOSE conversant with recent developments it is evident that the convic- 

1 tion is gradually emerging that if there is to be a steady and consistent advance 
in orthodonties, it must be along a much more extended front than heretofore. To 
date the chief offensive has been on that sector occupied by the technicians. It is 
becoming evident that these shock troops have thrust forward further than they 
were warranted by the general advance. Asa result they have been dangerously 
outflanked by our ignorance of etiology; so a really serious attempt such as that 
which Professor Brash has made to find out our present position with regard to 
etiology is most timely and of prime importance. 

Toward the close of his book he reminds us that ‘‘Opinion on the nature and 
causes of irregularity and malocclusion of the teeth has passed through several 
phases. At first developmental and concerned with the growth of the jaws and 
the eruption of the permanent teeth, it later passed through a phase, during the 
period of rapid and remarkable development of mechanical technic in empirical 
treatment, when numerous supposed causes, themselves largely of a mechanical 
nature, were asserted and repeated. Opinion became more physiological with the 
discoveries of accessory factors in nutrition and of the chemical control of physio- 
logical processes including growth; and it has recently again become more con- 
cerned with the details of the growth of the jaws. In general it now tends to con- 
sider the problem asa whole one which can be solved only on wide biological lines.’’ 

In the spirit suggested by this paragraph Brash has taken a very broad view 
of the subject indeed by devoting the first half of the book to ‘‘The Nature of the 
Problem and General Etiologic Considerations’’ and to ‘‘General Problems of 
Variation and Evolution, Heredity and Growth of the Jaws.’’ One could profit- 
ably spend considerable time in even casual reference to the matter considered un- 
der these two heads. Suffice it to say that the author is concerned that we should 
understand the terms we use; that we should arrive at some common conception of 
what constitutes a condition of malocclusion ; that we should see the importance of 
an adequate understanding of the usual growth sequences exhibited by the jaws 
and teeth before we try to elucidate the processes involved in anomalies of these. 
In short, the whole problem of growth and development and their perversions as 
related to the jaws and teeth is canvassed—a very large order involving philoge- 
netic and evolutionary considerations and questions of genetics. 

He concludes this first half of the book in a region in which he is very much 
at home, in which indeed he has made a notable contribution, viz., ‘‘The Normal 
Mode of Growth,’’ and he associates with this the cognate subject of ‘‘The Mode 
of Development of the Abnormal Jaws.’’ It is interesting to hear Brash disclaim 


*The Etiology of Irregularity and Malocclusion of the Teeth by J. C. Brash, published 
by the Dental Board of the United Kingdom, being lectures delivered in 1929. 


+Read before the Southern Society of Orthodontists, October, 1932. 
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the necessary anatomic knowledge to discuss in detail the development of the 
alveolar bone and the concurrent migration of the teeth that lie behind the all too 
tardily recognized improvement that sometimes takes place in what are often 
looked upon as early malocclusions. Would that a corner of his mantle might fal! 
across the shoulders of some of our more positive writers. He stresses ‘‘the very 
great importance of continuous alveolar growth, with the consequential continuous 
movement of all the teeth during the growth period,’’ which he thinks has not been 
fully realized. 

Coming to the last half of the book, Lecture III deals with ‘‘ Conditions of 
Growth,’’ and while Brash realizes that it is impossible to run a sharp line between 
these ‘‘Conditions’’ and the ‘‘Control and Direction of Growth’’ that comprise 
the field of Lecture IV, he suggests that they are ‘‘ convenient categories of environ- 
mental action’’ and that ‘‘together they include all possible factors of a general 
environmental or physiologic nature which may affect the ontogenetic. develop- 
ment of the individual.’’ <As illustrating the two categories as applied to the 
erowth of bone, for example: ‘‘a proper supply of chemical constituents’? would 
be ‘‘a eondition’’ of growth; the action of ‘‘funectional stimuli’’ would be a ‘‘ con. 
trolling factor.’’ I shall make no comment on Lecture III, as that has been dealt 
with by Dr. Hatfield. 


In the fourth and final lecture of his book, under the caption ‘‘the Control and 
Direction of Growth, Physiological and Pathologieal,’’ the author first takes up 
the important question of function in relation to the form and growth of the 
jaws. He points out that the word function may indicate (1) the use or applica- 
tion of an organ, as in the phrase ‘‘to subserve a function’’; or it may refer to (2) 
the essential physiology or metabolism of the part. 

Reviewing the present status of our knowledge regarding ‘‘The Trophic Stim- 
ulus of Function,’’ an idea much cultivated by many of those who have pondered 
the etiology of malocclusion, Brash says, ‘‘No doubt size of jaws and size of mus- 
cles which move them like skeleton and musculature in general, are correlated, but 
the extent of this correlation, like all other biological correlations, is to be measured 
not in the individual but in the mass; and it by no means follows that in the indi- 
vidual the size of the jaw is caused by the amount of activity of the muscles. Cer- 
tainly the convincing evidence that it is so has yet to be produced; and the ¢on- 
trast between the great muscular strength of an anchondroplasie dwarf and the 
ereat muscular weakness of an acromegalic giant may well give us pause before 
adopting such a simple conelusion.’’ His attitude may be summed up in his com- 
ment that ‘‘conclusions as to a direct causal relation of activity or size of muscle to 
size or form of skeleton contain a very large speculative element,’’ and he adds 
that ‘‘further investigations on a large scale are obviously necessary before general 
conclusions ean be convincingly drawn.’’ Some of those who are enthusiastic 
about muscle training as such will not agree with Brash. 

And by the same token, the following, under the heading ‘‘ Variations in Diet 
and in Exercise of the Jaws’’ is of interest, viz., ‘‘No amount of exercise . . . can 
possibly induce any part of the skeleton to grow beyond the limits to which it is 
congenitally predetermined.’’ This is, of course, a safe attitude in the present 
state of our knowledge but, perhaps because of the phraseology in which it is cast, 
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it is a generalization that exhales the savor of a philosophic dictum, rather than a 
scientific statement of fact. 

Brash notes the ‘‘enormous variations in the extent to which mastication is 
required before deglutition’’ in different groups of animals, such as the carnivora 
and ruminants for example, in the light of which he questions whether ‘‘minor 
variations in the amount of use of the jaws for purposes of mastication are likely 
to interfere with their growth to a ‘normal size.’ ’’ 

Discussing ‘‘ Periods of Development’”’ he points out that function in the sense 
of the work done by a part comes into play relatively late in the life of an organism, 
long after the form of the bones has been in general determined. Indeed femur 
rudiments of the chick have continued to develop their characteristic form in vitro, 
and consequently quite removed from the influence of contiguous parts. So he 
concludes that ‘‘the primary form of the ossifying bone is inherent, and the role 
of ‘function’ must lie in the maintenance of that form’’— to what extent we do 
not know. 

Brash questions the accuracy of J. B. Murphy’s famous shorthand statement 
of Wolff’s law. He says that to say that ‘‘the amount of growth in a bone depends 
upon the need for it’’ is ‘‘obviously untrue so far as the relation of the teeth to the 
jaws is concerned. It is, indeed, the essence of the problem of malocclusion that it 
is not so.’’ One might criticize this last sentence of Brash’s as being more epi- 
gerammatic than accurate, as the failure of the bone to grow enough to take care of 


the teeth embedded in it seems to be scarcely the sort of functional correlation that 
Wolff had in mind. As drawing attention to Murphy’s failure to embody Wolff’s 
idea accurately in his shorthand statement, it is more cogent. He notes an inter- 
esting possibility growing out of recent research, viz., that ‘‘one of the functions of 
cancellous tissue is to provide the body with a calcium depot which can readily be 
drawn upon in time of need.”’ 


A fairly full discussion of ‘‘ Functional Differentiation and the Form of the 
Jaws’’ leads Brash to a negative position. He says that we do not yet know 
enough about the relation between function and the form of bones ‘‘to explain 
with confidence anomalous forms of jaws and associated malocclusions on the basis 
of ‘lack of function,’ yet’’ he adds ‘‘there seems to be a fascination about appar- 
ently simple functional explanations.’’ What Brash feels to be the reason for 
this fascination he does not say, but if one should lay it at the door of the ultra- 
mechanical viewpoint engendered by orthodox dental training he would probably 
not be far astray. From this angle he again comments on ‘‘ facial muscle exer- 
eises’’ concluding that ‘‘The value of such exercises in overcoming undesirable 
‘oeclusional habits,’ and as an adjuvant to the use of appliances in regulation, may 
possibly be great and is for technical experts to assess; but it cannot be admitted 
that there is any proved etiologic ground for supposing that they can affect the 
growth or the form of the jaws.’’ He thinks there is considerable evidence to sup- 
port the view that ‘‘the functional stimulus for the growth of bones may be de- 
rived from a minimum amount of muscular activity and that there is a very wide 
range of that activity within which growth is quantitatively unaffected’’; also 
‘that a diminution which amounts to practical disuse of the parts is required be- 
fore any obvious effects are brought about.’’ 
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And further considering ‘‘ The Influence of Soft Tissues on the Bones of the 
Face’’ he says ‘‘. . . the presence of soft tissues is closely related to the develop- 
ment of the surface features of the bones with which they come into contact; but 
that they have any direct effect upon the general form of bones, as distinguished 
from surface features, is more than doubtful.”’ 


A similar discussion of the interrelation of the tongue and jaw yields a no 
more positive conclusion. Brash notes as an interesting aside in this connection, 
the extreme variability of the size of the sinuses within the skull, and says that 
‘‘these must depend not upon mechanical but upon other unknown factors.’’ 


After again affirming, as in a previous chapter, his disbelief in any ‘‘ direct 
causal relation between number and size of teeth and the size and form of the Jaws 
which contain them,’’ as evidenced in the crowding of the teeth of dwarfs and 
their spacing in the jaws of giants, Brash goes on to comment on the influence that 
they do exercise which he finds to be chiefly of a local sort. They seem to help in 
maintaining jaw forms that were originally acquired before their functional influ- 
ence could be felt. This is shown by the changes that occur when they are lost. 
He agrees with Lundstrom ‘‘that the apical base controls occlusion and not ocelu- 
sion the apical base.’’ 

Brash does not appear to attach the importance to habits in the dental sense 
that their place in orthodontic literature would indicate. He feels that we do not 
have enough evidence in the form of ease histories to discuss this question fully. 
Thumb-sucking, for example, does not always yield the supposedly typical clinical 
picture. There is some element here that has so far escaped us. 


When we come to the consideration of ‘‘ Adenoids and Mouth-Breathing ; 
Their Relation to the Growth and Form of the Jaws,’’ Brash indicates that we have 
reached the happy hunting ground of orthodontie etiology. He devotes some ten 
pages to a review of the development of thought in this field and critical comment 
thereon. Once again he is forced to a negative conclusion and quotes with ap- 
proval Sir Norman Bennett’s finding ‘‘that mouth-breathing is not always fol- 
lowed by any obvious deformity of the maxilla or mandible or dental arches,’’ and 
he cautions us that ‘‘correlation does not necessarily imply a direct relation of 
‘cause and effect.’ ’’ He is somewhat cheered by discovering what he feels to be 
‘fa tacit general understanding that further speculative discussion of these and 
other hypotheses is not likely to be profitable until there is some definite evidence 
on what ought to be the initial question, whether there is a real correlation be- 
tween mouth-breathing and the form of the jaws.’’ 

Finally Brash deals with attempts that have been made to isolate experi- 
mentally certain factors that have been generally supposed to exert a directive in- 
fluence on jaw growth. He says, ‘‘ All these experiments have one feature in com- 
mon; they attempt, by mutilation or otherwise, to interfere with one factor in an 
admittedly complex situation.’’ Also, they have one disadvantage in common. 
You cannot remove a factor, be it nasal septum or teeth or muscle, without pro- 
ducing a more or less grave injury, and the result of the experiment may not be 
simply due to the absence of the part, but also to the injury caused by the removal 
of the part. This must not be lost sight of ; which leads Brash to say, relative to 
Landsberger’s removal of the nasal septum in a young puppy, that the result 
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proves ‘‘only what might indeed be expected, that injury to a part interferes with 
its growth,’’ and that it does not ‘‘throw any light on the etiology of subnormal 
development of the maxillae.’’ 

Brash gives considerable attention to Ziem’s experiments on artificial nasal 
obstruction carried on from 1879 because these experiments have been so widely 
quoted. Ziem was satisfied that the skulls of rabbits whose nostrils he had plugged 
unilaterally grew asymmetrically. Certain writers have cited Ziem’s work as 
justifying the conclusion that the nasal and other sinuses ‘‘depend for their ex- 
istence upon the pressure of the air within them.’’ Brash notes, in passing, the 
extreme difficulty in tracing these results of Ziem to original records. He says 
that artificial nasal stenosis in a small animal is a grave condition which may even 
lead to death, and he suggests that the effects of these experimental blockings ‘‘may 
be due to postural reaction’’ on the analogy ‘‘that the child with ‘adenoids’ has a 
characteristic posture’’ and that ‘‘there seems no reason to doubt that this may 
be associated with asymmetrical growth of the thoracic skeleton and incidentally 
of the skull.’’ One could wish that Brash had developed this idea a little more 
fully. His conclusions on this point are a bit vague. 

Coming now from another angle to the perennial question of the effect of mus- 
cle action on bone development Brash cites two apparently similar experiments 
carried out by Walkhoff and Anthony. Each removed the temporal muscle from 
one side of a puppy. One showed a definitely asymmetrical skull resulting. In 
the other case, except for a difference in the temporal crest on the operated side, 
the skull was symmetrical. Though apparently similar, Brash recognizes that 
there may have been ‘‘differences in the time and method of the operations.’’ 
That one should be very wary in reaching etiologic conclusions as the result of such 
procedures is emphasized in Brash’s comment that possibly one might devise con- 
trol experiments that would ‘‘separate for example, the local effect due to loss of 
muscle substance . . . from the general effect due to the cessation of muscle ac- 
tivity’’ which leads one to wonder how much nearer a solution we would be if the 
experiments cited had yielded more nearly similar results. He shows seant pa- 
tience with such a phrase as the ‘‘trophie influence of muscular activity’’ on the 
ground that ‘‘it does not tell us anything about the mechanism normally at work; 
it sounds like the explanation that opium produees sleep because of its ‘dormitive 
qualities.’ ’’ 

Interpretation continues to occupy the center of one’s interest when we come 
to Brash’s review of L. W. Baker’s well known experiments. It will be recalled 
that Baker either ground, cut off or removed the teeth on one side of the jaws of 
several growing animals so that unilateral mastication became necessary. Again 
Brash insists that we must note the mutilating effect of the operations as well as the 
interference with function that undoubtedly resulted. 


Landsberger also performed similar experiments with fairly similar results, 
and Brash notes ‘‘an interesting contrast in the titles of the papers by Baker and 
Landsberger.’’ Baker speaks of ‘‘the influence of the forces of occlusion, ’’ Lands- 
berger of the ‘‘influences of the teeth’’ on the development of the skull. Lands- 
berger was trying to find whether the presence of teeth was necessary for growth 
and development of jaws. He says little about function as such, but one gathers 
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that he feels that loss of mastication is not a major factor in development. Brash 
is particularly impressed by Landsberger’s symmetrical operations. When all 
teeth are removed from one jaw, that jaw is relatively shortened and its form al- 
tered, but its opposing jaw does not appear to have suffered much change. Thus 
we have in one jaw absence of teeth with the mutilation incident to their loss; in 
the opposing jaw the teeth present, and not much change in that jaw, function be- 
ing relatively a common factor as regards both jaws. 

Baker says, ‘‘ Who would have thought that, by interfering with the laws of 
occlusion, the skulls would have decreased in weight, and that every suture and 
every bone in the head would have varied,’’ and he continues, ‘‘ The statement that 
the shape of the skull in the lower animals can be modified, by simply interfering 
with the function of the teeth, seems almost ineredible’’; and, one might add, the 
statement has yet to be proved true, for surely the phrase ‘‘simply interfering 
with the function of the teeth’’ 
animals. 


does not describe fully what was done io the 


Baker’s interpretation of his experiments would appear to be an illustration 
of an attitude of mind that was commented on very cogently many years ago by 
Claude Bernard. He said, ‘‘If we experimented without a preconceived idea, we 
should move at random, but, on the other hand . . . if we observed with precon- 
ceived ideas, we should make bad observations and should risk taking our mental 
conceptions for reality.’’' Baker announced that the experiments were under- 
taken to show the ‘‘influence of the forces of occlusion on the development of the 
bones of the skull,’’ and he was quite sure he found what he was looking for, and 
apparently he convineed others as well, for his conclusions are being quoted with 
approval even to this day. But when a recent reviewer of Brash’s book in The 
Harvard Dental Record? finds that Brash has highly complimented Baker on this 
piece of work, one can only wonder by what process of mental gymnastics the re- 
viewer arrived at this conelusion ! 

Commenting on all these experiments Brash reminds us that ‘‘ Asymmetry of 
the jaws and of the human skull as a whole, to a degree that may be readily appre- 
ciated, is so common that it has to be recognized as the rule.’’ He also cites cases 
that might be described as ‘‘experiments in nature’’ that have been reported by 
Colyer and Friel, as well as Darwin’s lop-eared rabbits. He thinks that ‘‘ From 
the very nature of these experiments, and on account of the introduction of special 
factors by the injury or mutilation which is their basis, they cannot directly prove 
or disprove any etiological hypothesis, though they may indirectly support or dis- 
credit it. Taken at their face value they can be held to prove only that under the 
particular circumstances of the experiment the growth of the jaws may be influ- 
enced in a particular way.’’ The conclusion he draws from both the man-made 
and the natural mutilations is that instead of demonstrating ‘‘a mere diminution 
of growth in some particular region’’ they simply show that ‘‘the growth of the 
skull as a whole will adapt itself to asymmetrical conditions. ”’ 


In our discussion of certain phases of Brash’s work Dr. Hatfield and I have 
drawn your attention to that part of the book that deals with matters which are for 
the most part environmental. We have done this because it is material which is 
very much to the fore in current orthodontic literature. In view of this the last 
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two paragraphs of the book are of interest. After admitting that most of the con- 
clusions arrived at seem to be negative and disclaiming any desire to assume an ex 
cathedra attitude, he makes a positive suggestion as to the point of view of those 
who may earry on investigation in this field in the immediate future. He con- 


cludes as follows: 


‘*Science proceeds by the controlled use of the imagination applied to pre- 
liminary data, whereby provisional hypotheses are formed; such provisional hy- 
potheses may be of enormous value as guides to investigation, even though they 
may subsequently prove to be inadequate or false. I suggest that the time has ar- 
rived to substitute for the provisional hypothesis of environmental influence in 
the wide sense—which appears to have inspired most of the investigations and most 
of the discussions that have taken place in the past—the other provisional hypothe- 
sis that irregularity and malocclusion are inherited conditions, and to let that in- 
spire future discussions and future investigations. 

‘‘That, I may repeat—and this is where scientific caution is right and proper 
—that is not a statement of a belief that the genetie origin of irregularity and mal- 
occlusion is certain, for the overwhelming proof that is necessary for such a belief 
is not yet fortheoming. Nor does it at all follow, even if we are led to such a belief, 
that prevention becomes an impossible ideal. ... There is still the largely un- 
explored field of the relation of the development of occlusions to the growth mech- 
anism of the jaws, a detailed knowledge of which may, in my opinion, enable the 
orthodontist in the future to apply a still more highly developed art to an experi- 
mental control of the experiments of Nature.’’ 


Naturally, the reaction to his suggestion will not be one of unanimous ap- 
proval. Some will feel, as did a recent reviewer in the British Medical Journal 
that, ‘‘If this be the true explanation, discussion of the subject becomes almost 
academic,’”* this in spite of the closing words of the paragraph just quoted. 
Others will have convinced themselves that we have made more etiologi¢e progress 
on the basis of an environmental hypothesis than Brash’s findings would allow. 
Sim Wallace takes this attitude in an article published not long ago. He objects 
to the suggested change of emphasis from environment to inheritance, and in sup- 
port of this objection he states that, ‘‘Through careful and patient investigation, 
we have arrived at the etiology of the various types of irregularity which will bear 
comparison with the solution of other biologic problems which are generally ac- 
cepted as correct by scientists.’’* Surely one is entitled to ask for the evidence on 
which such a surprising pronouncement is based. 


In his introduction Brash says that ‘‘Many papers in journals devoted to 
dentistry have in the past very frequently been of the nature of ‘addresses’ and 
therefore very often not of very much value as records of original investigation. ’’ 
In justification of this paper, which, I suppose, falls within this category, I should 
like to direct your attention to the words of a fellow countryman of mine who spent 
what he always considered the most fruitful years of his life in a southern city. 
Osler was a constant reader of books, and he was a constant and lifelong reviewer 
of books, but he was not a mere bookworm. He was first and foremost and always 
the clinician, seeking in books as he sought in the laboratory and at the bedside, and 
through contact with his fellow workers singly and in meetings such as this, for 
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facts and ideas that would help him to do his share in pushing back the frontier of 
the unknown in medicine. 


He said ‘‘To study the phenomena of disease without books is to sail an un- 
charted sea, while to study books without patients is not to go to sea at all.’’”® 


One cannot but feel that a sincere effort to make ourselves conversant with 
the material that Brash has arranged for us in this book will help to develop in us 
that spirit of reality that is essential if we are to steadily increase our understand- 
ing of the problems by which we are confronted. 
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DISCUSSION 


Dr. G. Fred Hale, Raleigh, N. C—Dr. Woodbury’s review of Brash’s Lecture No. 4 pre- 
sents to us information of sufficient value to cause us to stop and take inventory of our knowl- 
edge of the etiology of malocclusion. There is sufficient evidence in this review to support an 
opinion that we must consider some of the problems of etiology as embracing the individual as a 
whole, demanding study and research in a broader field than the oral cavity and its immediate 
environment. For instance, in a family of three female children, ages nine, eleven and fourteen 
years, with distal relations, deep overbites and the general appearance of. insufficient vertical 
growth of the face, whose father and grandmother exhibited the same general characteristics, it 
would seem that one would have to go further than habits and environment to find the true 
etiologic factor. Is there not sufficient evidence arising daily in our practice to stir the imagina- 
tion and open a fertile field of speculation into an area remote from the oral cavity? Are such 
instances a matter of inheritance per se, or a matter of transferring certain hormones or endo- 
crine peculiarities, growth impulses or whatever you wish to call them, which in turn determine 
certain growth processes. 

Quoting from Ji. 8. Jennings, ‘‘ The development of an individual is brought about by the 
interaction of a great number of distinct and separable substances, existing as minute particles, 
their interaction with each other, with other parts of the cell and with material taken from the 
outside. Something is known of the result of altering only a single one of the thousand different 
substances present in the original cell and by altering several or many. Some combinations of 
them give imperfect individuals, feebleminded, deformed, monstrous; others give normal indi- 
viduals; others superior individuals; there are combinations giving every intermediate type.’’ 

If the development of an individual is dependent upon all these factors working together, 
why should we not be able to conceive that influences other than local habits and function might 
be considered as producing malocclusions? 


After all, knowledge is only relative. There is nothing in Dr. Woodbury’s paper that is 
final—it could not be, and therein lies much of its value. It seems to me that the guiding thought 
that we require in diagnosing irregularities and malocclusion is a strict reference to the evidence 
of nutritional influences, local influences, genetic influences and hormone influences—a study of 
all the possibilities. Does not our clinical experience clothe us with sufficient evidence to look 
for causes further away than those generally attributed to purely abnormal functions and local 
interferences? Do we not too often see only a link in the chain of evidence? Has there not been 
too great a tendency to diagnose on the basis of mechanical treatment rather than on the bases of 
etiologic factors beyond the mouth? Can we not safely view with suspicion many diagnoses 
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made with a view of only what we consider abnormal function? Dr. Brash says that he is of the 
opinion, from the evidence so far submitted, that far too much importance has been placed on 
such etiologic factors as thumb-sucking, nasal obstruction, adenoids, cusp relation, and other 
strictly local factors. 

I think Dr. Woodbury very ably summed up the situation when he said ‘‘in short, the whole 
problem of growth and development and their perversions as related to the jaws and teeth is can- 
vassed—a very large order involving philogenetic and evolutionary considerations and questions 
of genetics.’’ Dr. Woodbury has presented to us some very fine thoughts for serious considera- 
tions. Shall we be wise enough to accept them as a stimulus for further study, or shall we be 
content to sit and doubt the value of this work? The desire for further enlightenment on the part 
of the British orthodontists is what induced Professor J. C. Brash, an anatomist, to undertake 
the long and laborious task of reviewing orthodontic literature and presenting this work, well an- 
notated, to the orthodontic profession. 


THE TREATMENT OF IMPACTED AND UNERUPTED TEETH* 


Harry B. Wricut, D.D.S., PHILADELPHIA, PA. 


HE developmental forces of the human organism, the sum total of which 
we term Nature, have decreed that all the permanent teeth shall be pres- 
ent and in their correct positions if we are to have a normal occlusion. How- 
ever, it is frequently noticed that one or several of the teeth fail to erupt and 


will not do so unless assisted. 

While every one will agree that it is easier to extract such a tooth than 
to aid its eruption, the baneful consequences from such extraction spell ulti- 
mate distortion to the dental arch with probable impairment of the normal 


health and function of the organism. 

The purpose of this clinic is to demonstrate methods which have been 
found useful in assisting the eruptions of such teeth as require this attention. 

One must determine by radiographic diagnosis, definitely and accurately 
the relative position of the crown of the tooth to the surrounding tissues. 
This position having been found, a circular incision is made about the area of 
the crown, and the tissue including the bony process overlying the tooth is 
removed by the use of chisels, in order to expose the crown freely. Styptic 
gauze is held over this portion until there is some cessation of bleeding. <A 
hole, about 2 mm. deep, is drilled obliquely into the lower third of the crown 
of the tooth, in such a way as to avoid the pulp. An iridio-platinum wire 
staple 0.020 inch in thickness and one-quarter inch in length is cemented into 
the cavity. The surrounding tissues are bathed with a solution of adrenalin 
chloride, and the patient is dismissed for one week. It is well to adjust regu- 
lating applianees to gain the necessary space for the descent of the unerupted 
tooth before the surgical exposure is performed. On the subsequent visit, 
auxiliary wires 0.020 inch in diameter can be soldered to the main arch for 
the direction of stimulus for eruption. The diameter of the main arch wire 
is 0.040 inch in thickness. 


Some examples of cases treated follow: 

Fig. 1 A shows radiograph of Case 1, showing unerupted canine in posi- 
tion before treatment. B shows radiograph of same case twenty-eight months 
later with canine in place. Note that a portion of the pin is left in place and 
acts as an efficient filling material. 

Fig. 2 A shows plaster cast of Case 1 before treatment. Note that the 
left deciduous canine is unexfoliated. B shows Mershon lingual appliance in 
position with free end of auxiliary spring engaging staple, cemented in tooth. 
C shows cast made twenty-eight months later, permanent canine in position. 


_ *Clinic presented at the thirty-first annual meeting of the American Society of Ortho- 
dontists, Toronto, Canada, May 20, 1932. 
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Fig. 3 is a radiograph of Case 2 showing an unerupted canine before 
treatment. 

Fig. 4 A shows Case 2 with a Mershon lingual arch adjusted with the free 
end of the recurved auxiliary wire engaging the staple for buccal movement 
of the right maxillary canine. B shows a cast made one year later with the 
labial round wire arch adjusted having an auxiliary wire spring 0.020 inch 
in thickness exerting stimuli for the creation of necessary space. C shows a 
cast made two months later than that shown in B, with a Mershon lingual 
arch adjusted. Note the auxiliary spring adjusted for rotation of the maxil- 
lary right first premolar and auxiliary spring for the buccal movement of the 
canine, which is now in position. 

Fig. 5 shows radiographs of Case 3 with bilateral maxillary labial canine 
impactions, before treatment. 


Fig. 6. 


Fig. 6 A shows east of Case 3 before treatment. B shows cast of case eight 
months later. The left first premolar was removed. Note lingual arch ad- 
justed with auxiliary springs for labial movement of incisors and labial arch 
with auxiliary springs adjusted to staples in impacted teeth, these springs hav- 
ing a ‘‘safety pin coil’’ as an aid to posterior movement. C shows cast made 
thirty months later with both canines in position. 

Fig. 7 shows radiographs of Case 4 with impacted mandibular left second 
premolar, before treatment: 

Fig. 8 A shows east of Case 4 with lingual arch adjusted. Note auxiliary 
wire exerting anterior pressure on the first premolar for creating space and 
auxiliary wire for the development of the anterior segment of the arch. B 
shows cast made twenty months later with impression of the lingual arch in 
position. Note that space is developing for the reception of the second pre- 
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molar which has now erupted and is in lingual position. C shows cast made 
six months later than B, with premolar in position. The lingual arch is now 
adjusted for general rounding out of the mandibular arch. 

Fig. 9 shows radiographs of Case 5. A shows the impacted maxillary 
right central incisor before treatment. B made thirty-three months later 


shows the central incisor in correct position, with remainder of pin in situ. 


Fig. 10 shows two views of Case 5 before treatment. 

Fig. 11 shows two views of cast of Case 5 made nine months later. Note 
the lingual arch with auxiliary springs adjusted for the creation of necessary 
space, and the sacrifice of tissue for the exposure of impacted incisor crown. 
A wire link connects the staple with the labial arch wire, motive force being 
obtained by bending the arch wire incisally and springing it cervically for the 
engagement of the incisal end of the link. 
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Fig. 12 shows two views of cast made two years later than that in Fig. 11, 
showing completed ease. 


Fie., 13: 


Fig. 13 is a photograph taken one year after cessation of treatment show- 
ing the teeth in occlusion. 


ig. 
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ANEW SCIENTIFIC LINGUAL SHAFTING AND TUBING* 
E. Irisu, B.S., D.D.S., Pirrspureu, Pa. 


HE tubing and shafting as presented were designed for the definite purpose of 
eliminating the weaknesses existent in the shafting and tubing as made and. sold 
by manufacturers today. 


Mig. 3. Fig. 2. 


Figs. 1 and 2.—(4) Shows tubing in position on band, with shafting soldered to arch wire, 
showing shafting in its proper relation to tubing. (15) Shows how tubing is cut so as not to 
impinge on soft tissue when band is seated. 


4. 


Fig. 3.—(13) Shows top, side and end view of improved tubing. (4b) And (4a), longi- 
tudinally extending ribs, with walls inclining inwardly, which gives an interior contour, matching 
the shafting and increasing interlocking effect, also resistance to disturbing stresses. 


Fig. 4.—(12b) Shows end view of shafting with increased number of surfaces and angles. 
Note how shafting diverges and converges, an advantage applicable as the shafting seats in the 
tubing. (12a) Longitudinal view showing the number of surfaces involved in interlocking of 
shafting to tubing. 


Thus far the tubing has proved far superior in its application and principles to any of the 
tubing as made today. 
The tubing as shown in the accompanying photograph has involved, to an ad- 
vantage, resistance to stresses, dimensions, shape, apposition (increased surface 
and point contacts), uniform thickness of walls. It may be more conveniently 


*A clinic presented before the Southern Society of Orthodontists, Knoxville, Tenn., No- 
vember, 1932. 
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seated, may be filed without disturbing its resistance to stress. It is smaller than 
the tubes used at present and, of vital importance, does not impinge on the gingival 
tissue, and will remain firm in its relation, thus eliminating the disturbance caused 
by shafting becoming loose in the tubing, which as we all know, means an unneces- 
sarily loose lingual appliance, wherein it is impossible to control anchorage and 
stresses. 


The drawing represents a facsimile of the shafting and tubing. 


A CASE OF FOUR IMPACTED FIRST PERMANENT MOLARS* 


R. D. Mircneuyu, D.D.S., ATLANTA, GEORGIA 


HIS is a case of a girl nine and one-half years of age who presented at my office 
in August, 1931, for examination. The mother was worried over a slight space 
between the maxillary central incisors, and this spacing was the reason for the visit 
to an orthodontist. 

In examining the mouth, the absence of the first permanent molars was, of 
course, immediately noted and also the fact that there was an open-bite in the 
region of the first and second deciduous molars on both sides to the extent of a half 
inch or more; the second deciduous molars appeared as though they had been de- 
pressed into the supporting tissue. A radiographic examination was at once sug- 
gested and revealed the presence of all four first permanent molars in a vertical 
position. The x-ray pictures also showed the mandibular left second permanent 
molar to be in a horizontal position and that the maxillary second premolars were 
absent. 

Facial balance of the child was good, and there was no unusually deep overbite 
of the incisors as would be expected in a case where there was no occlusal contact 
from the deciduous canines distally on either side. The condition of the soft tissues 
was excellent. The presence of the tongue was constantly noted between the oc- 
clusal surfaes of the deciduous molars and in the region of the first permanent 
molars between the ridges. 

Case History.—Between the ages of nine and eighteen months the child had 
suffered from a very severe and continued illness, first influenza, then pneumonia, 
and afterwards mastoid infection. Again at six years of age there was a serious ill- 
ness with the return of the mastoid trouble. At the time of examination the child 
appeared to be in perfect health. The father presented a typical Class III condi- 
‘(ion of malocclusion, no corrective work ever having been done. The mother had 
nuissing maxillary permanent lateral incisors, the spaces having been closedpwith 
egulating appliances when she was a child. The grandfather on the mother’s side 
also had missing maxillary lateral incisors and had remarked to his daughter sev- 

ral times that the absence of these teeth was a family characteristic. THé younger 
orother of the patient, the only other child in this family, presented four missing 


*Case report presented before the Southern Society of Orthodontists, December 1, 1932. 
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R. D. Mitchell 


Fig. 1.—Right side, showing impaction of first permanent molars and absence of maxillary 
second premolar. 


Fig. 2.—Left side, showing impaction of first permanent molars, horizontal position of mandib 
ular second permanent molar, and absence of maxillary second premolar. 
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premolars upon radiographic examination; one mandibular first premolar, one 
mandibular second premolar on the opposite side and both maxillary second 
premolars. 

Treatment.—Tissue was resected over the occlusal surfaces of the four first 
permanent molars, and the second deciduous molars were extracted. Heavy pins 
of 0.038 gold platinum wire with the head looped over were cemented into the oe- 
clusal surfaces of the four molars, and number three elastics were used vertically 
between these hooks, the pins being so placed in the teeth that the pull would have 
a tendency to drag the maxillary molars forward to close the space of the missing 
second maxillary premolars. At a later date the pins were cut off and bands placed 
on the molars, and the eruption continued. 

There is nothing extraordinary in this treatment, and the report is made only 
because it is the only case in which I have seen all four of the first permanent molars 
impacted. 


DEPARTMENT OF 


DENTISTRY FOR CHILDREN 


DENTAL CARIES AS RELATED TO PEDODONTIA* 


P. Brapy, D.D.S., St. Louis, Mo. 


ARIES in children is one of our serious problems of preventive dentistry. 

If we could manage or control the health of an individual during the first 
four years of life, we should greatly assist in the prevention of dental disease. 
At times we hear the statement made by ignorant parents that the earlier a 
child has run the gauntlet of the diseases of childhood, such as the eruptive 
fevers, the better will the child be when he enters school. 

The literature contains more and more articles on the subject of caries, and 
at times the issue becomes so befogged that we are at a loss to explain not only 
the etiology but also the active pathology present in this condition. In order to 
prevent caries and to preserve children’s teeth, we should constantly take into 
consideration the various factors that are operating upon a tooth. 

The old argument is constantly presenting itself, ‘‘Is caries a process 
operating from without the tooth inwardly, or are the factors in this process 
working from within outward?’’ Most of us believe the theory that this process 
is operating from within outward, corresponds more to the theories of the 
Middle Ages, and the humoral theory and later the inflammatory theory il- 
lustrative of this time have been discarded by the profession when the chemico- 
parasitic theory as advanced by Miller was accepted. We must in the light of 
recent advances, however, revert our thoughts to a further consideration of 
those intrinsic factors as are operating and explain whether they are primary 
factors in the production of caries. 

It is the purpose of this article to review some of the theories and recent 
evidence which has been uncovered in an attempt to explain the pathology of 
caries. It is important that we fully realize just what is included in this 
pathologic condition. We must not be misled by the interpretation of the term 
‘‘earies’’ in medicine, which signifies the outcome of an inflammatory process, 
viz., earies of the bone. However, in dentistry we consider the term ‘‘caries’’ 
or the decay of the teeth not an analogous process to that of caries in bone, 
but we do regard caries as a molecular disintegration of tooth substance due tc 
a chemical dissolution of the compounds found in the teeth. Nothing is implied 
that the process is of an inflammatory order, or at least we must admit of cer- 
tain very definite restrictions. It is peculiar that it ceases upon the death of 
the individual, although at times conditions seem to be, even after death, fa- 
vorable for the propagation of organisms. 


i — before the Washington University School of Dentistry alumni meeting, Februar; 
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Within recent years a great deal of experimental work on the subject of 
diet and its relationship to the dental organs has been done. In the study of 
deficiency diseases we are constantly meeting with the problem of calcium 
metabolism and in fact one of the early signs of a deranged metabolism seems 
to register in the dental organs; consequently most of the experiments on me- 
tabolism link up with evidence of dental derangement, and we are forced to 
admit that malformation and structural defects are certainly influenced or in- 
tensified by the condition of the caleium and the other principal constituents of 
the diet. However, we must not confuse these conditions of malformation with 
what we recognize as a separate pathologic entity, caries. The dental profes- 
sion and other investigators seem to be too prone to associate unqualifiedly 
the subject of calcium derangement and avitaminosis with caries. If we review 
briefly the effects of calcium deficiency upon the growth and development of 
the teeth, it may be well to quote from our knowledge of calcium metabolism. 

During the early period in a child’s life possibly we have a greater in- 
fluence upon the future of the dental organs than at any other period of 
the individual’s existence, and it appears to me that a review of these factors 
with particular stress upon their influence on dental pathology should attract 
our attention. 


Calcium is found in almost every cell in the human body, and it, there- 
fore, must be considered as a very important element in the diet. One of the 
principal reservoirs of calcium is bone, and it is present as a phosphate, mak- 
ing up about 85 per cent of the ash when bones are calcined. It is present in 
the blood from 9 to 11 milligrams per 100 ¢.c., and this calcium seems to be 
carried almost entirely by the serum. There have been various methods of 
classifying the different conditions in which calcium appears in the blood, and 
to outline briefly the theory we may quote that 50 per cent is diffusible and 
of this 50 per cent only 20 per cent is ionizable. The balance of the calcium or 
50 per cent is nondiffusible, and this portion seems to be bound to the proteins 
of the plasma, possibly as serum calcium. Considering the various conditions 
of blood calcium and that an equilibrium exists, pathology may change these 
conditions and cause the calcium to be deposited as is found in renal caleuli, in 
the intima of the blood vessels and in other portions of the body in which eal- 
cium accumulates. There are a great many factors which seem to influence this 
caleium equation—vitamin D, ultraviolet radiation, hormones and possibly the 
hydrogen-ion concentration—all seem to have a direct bearing upon the equilib- 
rium as it exists between the various calcium factors in the blood. 

In the developing child and even up to the age of sixteen years the blood 
caleium will range from 13 to 21 milligrams per 100 ¢.c.. Then in adult life 
it drops again to between 9 and 11 milligrams, and, of course, in old age it is 
again diminished, Pregnancy has a direct effect upon the calcium content, and 
in the last months this figure is considerably decreased, principally at the ex- 
pense of the nondiffusible variety. The calcium contents of a fetus, it has been 
stated, inereases sixfold during fetal life. At seven months it will contain a 
little over 5 grams, and at 9 months this amount is increased to 30 grams. We 
are particularly interested in this phase of the subject because the prenatal 
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eare of the infant will have a great bearing upon the formative processes of 
the teeth, and this must be considered a very important factor in preventive 
dentistry. It can readily be calculated that during this period of gestation 
the fetus will demand about 0.1 gram per day of calcium. This results in 
quite a drain on the mother, and roughly ealeulating the amount of calcium so 
utilized, it would give us about one-fifth of the total calcium content of the 
mother’s blood during this period. It can readily be seen that such a heavy 
demand would eall for a very serious consideration of the calcium intake on the 
part of the mother. This is not such a simple matter, as the calcium intake 
is further complicated by the condition of the calcium whether it is in an 
available form. The simple ingestion of calcium bearing foods does not seem 
to take care of this condition; however, the parathyroid hormone also vitamin 
D, ultraviolet radiations, the hydrogen-ion concentration and buffer action of 
the blood salts all seem to be brought into this equation. In the stabilization 
of the calcium salts in the blood it has been suggested that we have four dit- 
ferent conditions of calcium in serum ecalecium—the diffusible, a portion of it 
being ionizable and the nondiffusible and finally the various calcium reservoirs 
of the body. 

The question of calcification and the effects of food upon the various eal- 
cium containing tissues of the body seem to point to the facet that phosphorus 
may have some effect also upon these tissues. The phosphorus calcium ratio 
may next be mentioned, and Dr. W. Price has written quite a few articles on 
this topic. The results of his tabulation seem to point to the fact that there is 
a certain ratio between the calcium and phosphorus present in normal con- 
ditions. The accepted idea is that calcium phosphorus is as 10:5 milligrams per 
100 ¢.c. By some the ratio is considered important in rickety cases; however, 
in some rickety children the calcium quotient is normal, but the phosphorus 
is diminished to one-half normal or 2.5 milligrams to the 100 ¢.e. There have 
been cases reported of rickety children in which there is a high ecaleium and 
a low phosphorus and in other cases just the reverse or a low calcium and a 
high phosphorus ratio. It is not the purpose of this paper to go into detail 
in the pathology of the various deficiency diseases, but to emphasize some of 
the claims made so as to be of assistance in determining means of preventing 
caries, abnormalities and other dental diseases. 

In order to review the effects of deficiencies claimed to be caused by vita- 
mins A or C or D we may in a few words outline just what is found in the 
teeth during these deficiencies. The pathologie evidence which is associatec 
with vitamin A deficiency is the production of ophthalmia—in animals the fur 
is ruffiled—and we also find that the dentine of the teeth is poorly formed with 
hypoplastic areas, which in all probability are due to an interference with th: 
calcification process. When we have a deficiency of vitamin C there is produced 
likewise gross irregularity in tooth calcification. The Mellanbys and How 
have concentrated their efforts upon this subject, and quoting very briefly | 
might call your attention to the fact that upon examination of the dentine w« 
find the odontoblasts seem irregular and lose their contact with the forming 
dentine. 
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In the case of vitamin D, so many have experimented and ealled the 
attention of the profession to the connection of this vitamin deficiency with 
dental conditions of a pathologie nature that it is considered of the greatest im- 
portance to the developing organs of the calcific tissues. While the deficiency 
of vitamin C produced what is recognized as scurvy, scorbutus has for years 
been associated with dental ailments. We now find that vitamin D deficiency 
produced the symptoms associated with rickets. Repeated illustrations in the 
literature have coincided with the work which we have accomplished using rats 
as the experimental animal. One characteristic in the lesions appearing in the 
teeth is the disappearance of the odontoblast, and the pulp tissue in the carious 
teeth is replaced by a fibrous tissue. 

In the stabilization of calcium metabolism we must not overlook the ef- 
fect of the parathyroid, as it has been proved experimentally that dogs who 
have been parathyroidectomized and also in persons in whom the parathyroid 
has been removed surgically and that on feeding extracts of this gland to take 
eare of the deficiency without a compensating feeding of calcium, that the eal- 
cium will be removed or taken up from the fixed bony structures and will 
produce various pathologic conditions, such as osteitis, fibrosis and similar con- 
ditions, even to the point of producing tetany from calcium starvation. 

This same condition has been reported in several cases in the Journal of 
the American Medical Association occurring about a year ago in which due to 
an injury a hyperparathyroidism was produced with the subsequent reduction 
of the calcium from the osseous structures. Severe dental lesions were reported 
in one of these eases. 

Reviewing what has been said we must admit that the factors of diet, such 
as vitamins A, C and D have a great effect upon these calcifications and the 
phosphorus-calcium ratio must also be considered, and the last mentioned 
parathyroid hormone has been shown to have also an important role to play in 
conditions of calcification, but we must not, however, confuse caries—a separate 
and distinct entity, pathologically speaking—with these conditions of caleifica- 
tion except with certain reservations as will be mentioned later. 

Vitamin D is quoted as being a very important factor, and time after time 
we see references made to workers showing the effect of this deficiency upon 
dental tissues. Vitamins A and D are the ones most often quoted. To empha- 
size the effect of these formative elements upon dentition we wish to quote from 
an article written by Jacobson in the Proceedings of the American Association 
of Medical Milk Commission, 1931, page 144, ‘‘that a close scrutiny of the diets 
and habits of a group of Mexican children showed that very little caries existed 
in those communities where a mixed diet of milk, ete., were the common articles 
of food. (large pails of milk and a crude cake made of coarsely ground corn 
were the principal articles of diet.) The only children in the group who had 
caries or other dental defects were those who had migrated away to Chicago 
and then returned later to Mexico.”’ 

Another statement in direct opposition to the above I wish to quote from 
Hanke’s work, ‘‘ Vitamins A and D improve the general health of the chil- 
‘iren possibly by supplying the various substances which the tissues of the child 
is so markedly deficient.’’ Dr. Hanke draws the conclusion that in his experience 
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the average American child between eleven and seventeen years of age is not 
in a state of vitamin D deficiency. He further comments that the most impor- 
tant factor as he sees it is not one constituent of the diet, but a liberal in- 
gestion of all the essentials. 

Three factors are largely responsible for the difficulty that is experienced 
in accurately determining the minimum calcium requirements of the individual. 
Briefly stated we may mention: first, that the exeretion of calcium by the 
lower bowel as well as the kidney makes it extremely difficult to estimate the 
amount absorbed by the upper intestines; second, that there appears to be some 
variation in the degree of absorption and utilization of the calcium content of 
the various foods; third, that absorption and utilization of calcium are in- 
fluenced to a considerable extent by the composition of the diet, particularly 
in regard to its effect upon the chemical reaction within the intestines and the 
tissues. 

Children frequently suffering with colitis and other intestinal irritations 
seem to lose the ability to absorb or take up the calcium of the food even if it 
is in an available form. This has been proved by making use of the intestinal 
loop method in which a section of the intestinal tract is isolated and direct 
estimations of the calcium absorbed are made. Disregarding this difficulty to 
arrive at an estimation of the quantity of calcium necessary, Sherman has rec- 
ommended that our diet should contain 1 gram of calcium to 100 grams of 
protein. It is also expressed that generally considered the American diet is 
deficient in calcium. 

The importance of these statements may resolve themselves into two 
groups: first, to explain faulty development as the various microscopic and 
macroscopic malformations; second, the effect upon the circulating fluids of 
the teeth, which subject will be treated later. 


I wish at this point to call your attention to the influence of minute quan- 
tities of fluorine in the drinking water. McKay in 1914 and more recently 
Smith and Smith in Arizona have produced some very wonderful work, which 
in a measure explains the existence of mottled enamel. The conclusion which 
was arrived at shows that when fluorides to the extent of 2 parts per thousand 
are present in the drinking water the native born to the extent of 100 per cent 
show the presence of mottled enamel. Im localities closely approximating the 
latter in which the water did not show this quantity of fluorine, mottled en- 
amel was entirely absent. 

Again referring to the literature we find an article in the Journal of th: 
American Medical Association, under the title, ‘‘Pre-Natal Caries,’’ and the sub- 
ject matter concerns itself with the condition of the Hawaiian children o/ 
Japanese parentage, and the statement is made that so much hypoplasia of the 
dental organs exists that it is a rare exception to find such a child free from 
hypoplasia of the enamel. Jones et al. have investigated quite a few cases, and 
it is their impression that the malformations are due to an acidosis as the urine 
of the patient and other reactions showed a rather high acidity. The remarks 
are also made that the people were living in a locality where fruit was abun 
dant but they had reverted to their original habit of eating rice or a earbohy 
drate diet. 
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The purpose in pointing out these various factors is to show that without 
a doubt a great many conditions seem to affect the developing tooth, and of 
course we must add to this already long list the influence of eruptive fevers and 
in fact any strain upon the child. 

With this rather abbreviated outline of the systemic and internal factors, 
which have an influence upon the formative processes in tooth development, we 
must consider that they are of the utmost importance in the resistance of the 
dentine to the extrinsic causes in the etiology of caries. We know that it was 
only after a great deal of argument that Dr. Miller finally had his theory ac- 
cepted. This theory, the chemicoparasitic theory, takes into consideration the 
production of acids by fermentation of carbohydrates and later the action of 
proteolytic organisms acting upon the organic matrix. This description very 
briefly sets forth the theory, and the object in quoting it is to emphasize the 
fact that the products of the decomposition of tooth substance as found in decay 
are operating according to this theory from without inward. 

To control caries, particularly in the child, we must take into considera- 
tion, in accordance with this theory, localized focal points, the result of mal- 
formations, and consider plaque formations and also the elaboration of acid 
which affect the interprismatice substance of the enamel. 

The various zones of decay have repeatedly been stressed and it is of great 
importance to observe the so-called ‘‘zone of translucency’’ or ‘‘zone of re- 
sistanee.’’ In older individuals, particularly in teeth in which the cementum 
has been exposed, upon preparing for microscopic examination we frequently 
find a peculiar obliteration of the Tomes fibers representing a resistance to 
the further penetration of the pathologie condition. We are all familiar with 
the different types of decay as appearing in clinical form by a range of colors 
from black in chronie decay to a lighter shade in the more acute types. His- 
tologically we may classify these reactions of the dentine into those in which 
the tubuli seem to be completely calcified in the chronic types and from this to 
the complete decalcification as recorded in pipe stem dentine of the acute forms. 

The resistance zone represents the meeting point of the factors operating 
from within outward, meeting those pathologic changes which are operating 
from without inward, and this seems to be the disputed point in our theories 
as to the cause of decay. One may ask the question, Is decay the result of a 
weakness in the resistance zone, or is it due to a greater force operating in the 
infection zone? 

The dentine is always subject to change, and it may be observed that 
traumatic injury or decay seems to produce a reaction from within the tooth. 
Boedecker and others have been exploiting the theory of the circulating fluids 
or the dental lymph as an active factor in the physiology of.the dentine. Spraw- 
son and Fish have also been working on the physiology of the dentine and eall- 
ing attention to changes in the organic material which result in reactions 
producing dead tracks, organization or disassociation of the dentine. 

The reaction of the dentine to these various insults and also the specific 
resistance of the dentine are of the greatest importance in the prevention of 
the pulp involvements. We must consider the extrinsic factors, whether they 
ave of the nature of organisms as the records seem to show, and this paper would 
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not be complete if mention were not made of Bunting Enright and Friesell’s 
research on the Bacillus acidophilus. We must consider the extrinsic factors,— 
whether they are of the nature of organisms, as the records seem to show, and this 
paper would not be complete if mention were not made of Bunting, Enright and 
Friesell’s research on the Bacillus acidophilus as typifying such a factor. Then 
referring to Boedecker’s theory ‘‘The solution in the dentine (lymph) may ac- 
count for the so-called resistance by the presence or action of the salts in this 
fluid ; a so-called ‘buffer action’ ’’ typifying an intrinsic factor. 

Kleger and Gies in studying the bacteriology of the mouth, making use of 
the up-to-date methods which have been advanced since Miller’s time, eall 
attention to certain acid-loving organisms, viz., the Bacillus acidophilus, Clado- 
thrix Placodies and the leptothrix bucealis, and that they are prominent in 
carious enamel. The organisms present in primary enamel decay very actively 
ferment the common sugars and bring about the comparatively great dissolu- 
tion of powdered tooth substance, placed in their cultures. 

It is often quoted that a critical study of caries shows that the Bacillus 
acidophilus, Cladothrix Placodies and the leptothrix buccalis constitutes from 
40 to 60 per cent of the acid-producing flora on the tooth surface. In the 
second layer we have the B. acidophilus present to the extent of 30 per cent 
and the B. putrificus from 10 to 20 per cent, and the cocci from 40 to 50 per 
cent. To stop at this point and interpret this statement it will be found that 
so far our theories agree with Miller’s in his bacteriology, the acidophilus being 
an organism that propagates on carbohydrates and liberates lactic acid, the 


Bacillus putrificus, being a proteolytic, liquefies the organic matrix. In this 
zone the acidity may be as high as Py 2.75, and it has been suggested that the 
transparent zone is able to resist this relatively high acidity. 


Considering the bacteriology of caries our clinical picture would not be 
complete unless we take into consideration the resistance as recorded in the 
resistance or translucent zone as of equal if not more importance in this 
pathologic process, caries. 

I wish to make one other reference and quote from Boyd’s work in which 
he states that with the organisms present, with neglected mouths having caries 
present or what might be called susceptible individuals, it has been his ex- 
perience caries could be controlled by the diet; no particular attention being 
given to the presence of vitamins, but the diet should be varied and he outlines 
various articles, such as fruits, vegetables in his variety of foods. 

Considering then the diet as aiding in building up this resistance of the 
dentine, even in the presence of the decalcifying and proteolytic organisms, | 
have attempted to control the insults to the Tomes fibers along the ideas sug- 
gested by Fish. 

If the Tomes fibers are coagulated or prevented from absorbing or admit- 
ting microorganisms to the dentine, and I might also add prevent the effects 
of thermal or chemical shocks from affecting the tubuli, we can in this manner 
lessen the insults to the dentine so that the factors operating in calcifying the 
tubuli may readily act. 

Various coagulents have been suggested, and as in the old custom in 
dentistry, liquid phenol has been used as a coagulent by flooding the cavity 
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and then evaporating the excess with a hot air blast or by using alcohol and 
the hot air blast. This seems to accomplish the purpose in some eases, but it has 
been my experience that the coagulent formed by phenol is more or less in the 

nature of a sponge and does not prevent a future penetration of this material. 

Another method is to coat the dentine after this coagulating effect with a varnish. 

This is rather a particular process, as concentrated solutions of varnishes mar 

cavity walls and thin solutions do not always serve our purpose. 

Children’s teeth in which we have the large tubuli demand our careful 
attention in this regard. Time will not permit to quote all the various experi- 
ments with coagulents, and, of course, the position of the tooth will also have 
a bearing upon the selection. In one method that I might quote, phenol was 
used after the dentine had been exposed, then the cavity received a coating of 
eum copal dissolved in acetone, a dilute solution being used. A second applica- 
tion of this resin was made, it was then thoroughly dried, and a solution of 
methylene blue (vital stain) was applied, and a cellophane crown was sealed 
in position with cement and permitted to remain for two days. The tooth was 
then extracted, and upon cross-section it was found that the methylene blue 
penetrated through the copal varnish. In another series of experiments a 
5 per cent solution of trichloracetic acid in aleohol was used as the coagulent. 
Upon the evaporation of the alcohol this leaves a thin layer of concentrated 
trichloracetic acid upon the surface of the cavity. After about a minute and 
a half the excess is removed and then the cavity dried. This seems not only to 
coagulate the tissue but also to aid in the penetration of the varnishes. After 
several years of this procedure, particularly when used in slice preparations, I 
am of the opinion that a decided benefit is gained by such treatment. In the 
younger teeth I have experimented with various other oils, particularly a drying 
oil, and the first one under consideration was a high grade of linseed oil. In 
order to test its penetrability an oil soluble dye was used, and tests were made 
upon teeth which were then extracted. Further tests were also made by ap- 
plying to carious teeth some of this oil and then attempting to penetrate the 
dentine with methylene blue after the oil had been in position for about twenty- 
four hours. The purpose and ultimate aim, according to my ideas, would be to 
block the tubuli and create a condition similar to a condition that we find pres- 
ent in teeth having tubular calcification or zones of translucency. 

I am of the opinion that a great deal of harm has resulted from our dis- 
regard or neglect of this principle of the dentine to protect itself, and either 
the method outlined above or some other method, which the profession may find 
of service, be used in children’s teeth so as to protect the pulps and in this way 
be a preventive measure. 

In conclusion, I again want to stress the importance of diet and the various 
other intrinsic factors that are operative in the resistance on the part of the 
tooth to the inroads of decay, and further not to lose sight of the very impor- 
tant part that the chemicoparasitic theory plays in this process, and finally I 

wish strongly to advocate the use of coagulents and nonconducting protectives 
to limit the insults and to stimulate those factors which seem to operate in the 
control of caries. 


THE CASE OF ANNA LOUISE 
H. Dwyer, D.D.S., Brookuyn, N. Y. 


AM REFERRING Anna Louise to Doctor S to have her operative 
work taken care of.”’ 

It was the voice of a prominent orthodontist speaking, and with a cour- 
teous ‘‘Thank you. We shall mail you duplicate x-ray pictures and a chart 
of Anna’s mouth as soon as she has been examined,’’ the secretary hung up. 

Possibly some speculation as to who Anna Louise was, what she looked 
like, and what her dental difficulties were, passed through the secretarial head. 
Possibly Anna Louise merely became a shadowy presence vaguely discernible 
behind the more easily remembered—‘‘Sale of Spring Shoes—Reduced to 
$4.98.’’ Be that as it may, neatly entered in the appointment book under 
Tuesday, January 24, there appeared the name ‘‘Anna Louise—referred by 

So harmless appearing, that entry, apparently differing in no appreci- 
able way from the two o’clock or the four o’clock appointments. Yet that 
little eight-year-old who is due at three o’clock brings with her one of the 
most delicate problems of our profession. 

Tuesday and Anna Louise. She proves to be an excellent little patient, 
with an intelligent, sensible mother. After the usual period allowed for the 
child to become accustomed to the unusual surroundings of a dental office, 
the preliminary examination is made. Fourteen carious cavities besides sev- 
eral pits and fissures, and two recently inserted amalgam fillings are shown 
on her operative chart. 

‘‘Wourteen cavities! Why doctor, it is only two weeks since our family 
dentist said that he had finished all the work necessary in Anna’s mouth.”’ 

Truly, that little eight-year-old patient brought with her not one, but 
several serious problems quite aside from any incidental to her operative 
work. 

Let us briefly consider some of the problems presented in this incident— 
an incident which unfortunately is an all too frequent occurrence in the prac- 
tice of the orthodontist, pedodontist and public health worker. 

I. The delicate problem of the ethics of a referred patient. 

II. The ethical or moral responsibility of the dentist to his patient. 

III. The economics. 


ETHICS AND THE REFERRED PATIENT 


A patient is referred to a certain orthodontist because it is the opinion 
of the referring dentist that that orthodontist will render the best service 
to his patient. An orthodontist cannot conscientiously place an appliance in 
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a patient’s mouth unless that mouth is dentally ‘‘fit.’’ Obviously, to band 
carious teeth is to invite disaster. Therefore caries must not be present. 

The end-results of orthodontic work are entirely envisioned in the fu- 
ture. The success or failure of a case depends upon: a proper understanding 
of the problem as presented, an accurate diagnosis, a knowledge of the fac- 
tors of growth and force, and a continuous application of certain principles 
of mechanics as an aid or guide to the forces of growth and development. In 
all of this there enters the element of time. Orthodontic regulation is not 
accomplished overnight. It is dependent upon progressive change, over a 
period of time. Therefore a dentist whose patient is undergoing orthodontic 
treatment must prepare that child’s mouth for the future as well as the 
present. 

It is entirely unnecessary here to go into the ever increasing number of 
authorities who are urging the importance, more, the absolute necessity for 
eliminating all structural defects—pits and fissures—in the operative control 
of caries. The proper preparation of our patient’s mouth for the future 
means the filling of all pits and fissures now. The pit that is filled today will 
not be the carious cavity tomorrow. 

If a dentist has sufficient confidence in an orthodontist that he will en- 
trust his patient to him for treatment, the dentist should be willing to co- 
operate by completely preparing that patient’s mouth for the future. 

What should an orthodontist do when he finds ten to fourteen cavities 
unattended to, and after repeated diplomatic requests to the family dentist 
is told that all the necessary dental work has been done? 

Is he justified in referring that patient to a pedodontist or another den- 
tist to have the work actually completed? 

Should the orthodontist himself either do the necessary operative work 
or employ some one in his office to do it? 

This is a serious problem of intra-professional ethics. Our code of eth- 
ics—both in medicine and in dentistry—harks back to the religious origin of 
the medical profession, and is an excellent thing—BUT—what of the pa- 
tient? Should our intra-professional ethics overshadow our ethical or moral 
duties to our patients? Is not the welfare of the patient the real underlying 
principle behind our code of ethics? 


OUR ETHICAL OR MORAL RESPONSIBILITY TO THE PATIENT 


A professional man’s diploma is his certificate of proficiency allowing 
him the privilege of applying the knowledge he acquired in school toward 
the welfare of others. In exchange for this privilege, he assumes a certain 
moral responsibility, not required of the layman, which obligates him to the 
faithful performance of his professional duties to the extent that his client’s 
welfare should be a sacred trust. The professional man who willfully or 
carelessly ignores the best interest of his patient is guilty of violating a code 
of morals higher than any man-made code of ethics, and should be punished 
accordingly. 
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There should be no member of our profession so uninformed as not to 
realize the incurable damage resulting from uncontrolled earies and loss of 
teeth in childhood. Yet ignorance is pardonable—willful misrepresentation 
is not. 

Many general practitioners do not like to do extractions; some do not 
care to work for children; yet a practitioner will not hesitate to send his 
adult patient to an oral surgeon, for the necessary extraction, but will turn 
away a child with the comment that ‘‘those are only his baby teeth.”’ Why? 
Is our moral obligation measured by the age of the patient? 


ECONOMICS 


It is of interest to note that one good thing which has come out of our 
present economic situation has been an increased interest in dentistry for 
children. Elaborate adult restorative work commands a proportionately high 
fee—and very justly—but high fees and diminished incomes are not com- 
patible. Where then is the logic of turning money away from the office? 
Even if we do prefer to work for adults, the child patient who is satisfied is 
bound to draw adults from that: family into your office. One of the great 
difficulties experienced by the pedodontist is keeping the parents out of his 
office. Let us return to a consideration of our original case as an instance. 
The child was a good patient, the parent could and would pay. Fourteen 
carious cavities at even a minimum fee of two dollars per filling would rep- 
resent twenty-eight dollars turned away from that office. That particular 
case is only taken as an example, but the public health worker will tell you 
that there are any number of such cases seen by them during the course of a 
year. The public health officers can educate the parent and child to a reali- 
zation of the necessity of dental service, but they cannot compel the respect 
of the lay public to a member of any profession who does not live up to the 
obligations of that profession. The ery is often heard that the public is not 
sufficiently educated to the advantages of dentistry for children to pay for 
such a service, but is our own profession ready and willing to render the 
service when the opportunity does present? 

**Good-bye, Anna Louise. Now don’t forget, brush them just as I showed 
you, and we shall be all ready for another filling next Wednesday at two.”’ 

Three visits have been made since first we saw Anna Louise, and she is 
now proudly exhibiting to her small friends five mat gold fillings. Does she 
like to come to the office? Ask her the next time you see her, for hers is an 
actual case and is still in the open file. 


PEDODONTIA OF TOMORROW* 
Minnie M. S. Proctor, D.D.S., Los ANGELES, CALIF. 


SHIP is battling in a stormy sea ; on its sides can be read the words, ‘‘ Dental 
Profession’’; the ship is not an old ship and it is quite powerful, but it has 
entered upon troubled waters and seems to be having difficulty in making a 
safe harbor. Some small boats have been lowered, and one of the larger of 
these is already way out on the sea, sailing serenely along and refusing even 
to look back. The name ‘‘Orthodontia’’ can just be discerned. Other small 
boats are ‘‘Exodontia,’’ ‘‘Periodontia,’’ and all sorts of ‘‘Dontias.’’ A new 
and very small craft is being launched; it looks almost too frail to breast the 
storm and is called ‘‘Pedodontia.’’ A raft, ‘‘Oral Hygiene,’’ is tied on be- 
hind. 

Some of the crew are in a state of mutiny and, are displaying all kinds 
of banners bearing various inscriptions. These are the advertisers, although 
many of the regulars use an equal number of banners but more subtly dis- 
played. Each group declares that his ship is the better, although almost all seem 
to agree that the commissary department is at fault, and a fear of scurvy is 
entertained. Each is so busy with arguments over matters of little or no im- 
portance that they all have failed to note that the big boat ‘‘ Dental Profession’”’ 
is being pounded to bits on these rocks of differing opinion. 

‘*Pedodontia,’’ just newly launched, is already on the rocks. The small 
erew’s work is being seriously interfered with on every side. There is idle 
talk that it cannot be done and that it is useless to try, besides baby teeth are 
not of much importance anyway. Some say extract, while orthodontists ery 
out and declare that to do so is a real crime. Some fail to realize that some- 
times not to do so is still more of a crime, and the argument rages on. 

The oral hygienists have tried to inculeate the idea in the schools that 
a wholesome mouth is really of value, but the pedodontist has little incentive 
to work and grow when a school board bobs up and says that the crew must 
work after dark or on Saturday mornings only. Everyone knows that most 
Saturday afternoons are reserved for the family picnic. 

A good many years have elapsed. Put on your binoculars, and let’s see 
what can be seen. Not one ship, but a whole fleet of ships resting in tranquil 
waters and all belonging to the ‘‘Dental Profession.’’ Look! The biggest and 
strongest boat of all is called ‘‘Pedodontia’’; in fact, nearly all the crews are 
engaged in children’s work. 

The captain says that this great change has come about chiefly because of 
improved conditions in the pantry. It has been discovered that, formerly, chil- 
dren were suffering from foodless food. When they began to make bread from 


*Read before the Southern California Branch, American Society for the Promotion of 
Dentistry for Children. 
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freshly ground whole wheat flour, bread made good, honestly, and not made 
to look like dark bread by the addition of something that may have been either 
lamp black or molasses, not so much grief was experienced. The exclusive use of 
wholesome, natural sugars in the place of the more refined sugar has proved 
helpful. The use of more coarse and fibrous foods has provided the vigorous 
chewing that was much needed. 

No longer does a dentist dare to ignore the dental needs of a child, but he 
has been taught to care for children or to refer the very small ones to the spe- 
cialist who has had much experience in just such work. 


Fewer boats claiming a certain specialty are to be found in this new fleet, 
but these few are manned by experienced crews of men and women who have 
been compelled to have some years of training in general dentistry before they 
are ready to practice a specialty, thus they can better understand all dental 
problems. 


What about ‘‘Orthodontia’’ that was sailing along so bravely? It is again 
back in the fold, and today fewer cases of very extensive orthodontia are being 
done. Preventive orthodontia is now being practiced. It is queer how few 
realized that the old Indian squaw knew some things when she swung her 
papoose in a basket on a tree limb. No chance for growing jaws to be made 
crooked by undue pressure, but it is funny that she forgot to think of the back 
of the little one’s head and neglected to protect that also. The good old hen 
knows her eggs and regularly turns them over. 


And what has become of the battle that was raging between the one hun- 
dred per cent extractionists and those who did not agree with them? I think 
it is conceded that the extractionists won. Anyway, much more protection is 
being given to protect dental pulps. Constant supervision by the schools is 
given the preschool child, who, after all, is a potential school child. Special 
rewards are given for mouths well cared for, and just imagine, not only does 
the school board cooperate with the dentist in regard to appointments, but no 
absence is marked against the child, instead special credits are added in regular 
school work. Cards stating just the time required for the appointment are 
given out by the operators, thus no longer can a fond parent squeeze in a pic- 
ture show from the regular school time. 


Yes, there are many women in the fields of both dentistry and oral hygiene 
now, doing good work for which their natural maternal and housekeeping in- 
stincts have fitted them. Much less attention is being paid to the adult than 
is being paid to the child. 


What about the public school clinics? They have almost ceased to exist 
as repair clinics; the work is almost entirely devoted to dental education of a 
preventive nature; periodic examinations and more careful diagnosis are being 
made with frequent use of x-ray pictures. The restorative work done by the 
clinics has been diverted to other channels. 


Much less work is now needed since changes have been made in the pantry, 
and more attention is being given to pregnant mothers and growing children. 
If someone is to be neglected, far better to let the adult go, or in other words 
let the wooden legs or dentures be for those already partial dental cripples. 
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Of course dentistry is much less expensive these days, because more small 
restorations are being made. Early x-ray diagnosis discloses incipient cavities, 
thus much less extensive dentistry need be done. 

What became of those in mutiny and their flaming banners? Were they 
taught that advertising was wrong? That is the amusing part, for they were 
not, but were merely shown a better way, and now all are busy as can be ad- 
vertising dental health all over the country and working not only with those 
that manufacture but with former enemies, the advertisers. 

It has taken years to educate dentists to recognize that when dentistry is 
causing excessive pain there is always something wrong. Swiftly running burs 
are now cooled automatically on handpieces, and no longer is the protoplasm in 
dentinal tubuli cooked by heat, thus the patient is spared pain and injury to 
the tooth itself is prevented. 

Deep injections formerly used in the preparation of cavities for small chil- 
dren are now seldom used. Dentists now take pride in skillful manipulation 
of gold and silver in small cavities. These are being placed with all the care 
formerly expended in some new and intricate restorations. 

Oral hygienists, too, have been very busy. Patients are being taught that 
a mouth should taste clean because it really is clean and not merely because of 
the use of some antiseptic. The use of a simple tooth powder has displaced the 
highly flavored, sticky, tooth pastes formerly much in vogue. Essential oils so 
constantly applied to the gum tissues were proved a source of irritation. 

The public has been educated to demand the kind of dentistry it should 
have, and a new crop of dentists has been educated to fill the bill. 

It is a fine fleet now, and all are sailing together, with ‘‘Pedodontia’’ and 
‘‘Oral Hygiene’’ in the lead. 


THE HISTORY OF THE AMERICAN SOCIETY FOR THE PROMOTION 
OF DENTISTRY FOR CHILDREN 


SAMUEL D. Harris, D.D.S., Detroit, Micu. 


HE American Society for the Promotion of Dentistry for Children, 

founded in 1927, is too new to have a lengthy record of achievement. But 
in its origin, organization, purposes, and interests it represents a genuine 
contribution to the progress of dentistry. 

The chain of events that caused the creation of an American Society for 
the Promotion of Dentistry for Children began early in 1925. Inspired by the 
pioneering of such leaders as Delabarre, Thomas, Jordan, Kells, Burkhardt, 
Hyatt, Rhobotham and Gurley, and directed by constant correspondence with 
these and many others throughout 1926 and the early part of 1927, a meeting 
for organization was called for October at Detroit. 


At this meeting, the lack of concerted promotional work in this vital 
field of dentistry, hitherto cultivated almost entirely by individual and iso- 
lated effort, was commented upon at great length. The decision to organize 
a society to coordinate these efforts was unanimous, and at this meeting the 
present Society was established. It betokened a rather fundamental human- 
istic turn—a devotion to professional principles of a broader and deeper sort. 


In the following two years the policies of the organization were deter- 
mined. To the credit of those who sat in council charting the Society’s polli- 
cies, it may now be seen that they planned well, for these objectives have 
been followed rigidly almost without change to the present time. As re- 
sults were gradually accomplished, the objectives have been conservatively 
enlarged and more of the original plans have been included. 


Most noteworthy among the developments in which the organization 
has participated are: the tremendous increase of interest and attention ac- 
corded dentistry for children at our national, state, and local meetings, and 
in our colleges; also the coordination of dental publications in emphasizing 
May Ist Child Health Day by featuring articles on dentistry for children. 

Additional projects, like the establishment of component units in each 
state and in Canada, the formation of study clubs, the compiling of educa- 
tional charts, etc., are in the process of development, and, under the indus- 
trious leadership of our present President Thaddeus P. Hyatt, favorable re- 
ports may be confidently anticipated for the Society’s next annual meeting 
which will take place in Chicago at the time of the American Dental Associa- 
tion convention. 

Carefully following the purposes outlined in the agreement of associa- 
tion ‘‘to advance all phases of dentistry for children, and in particular its 
relation to general health’’—the organization has rapidly increased its size, 
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the membership at present numbering over one hundred and thirty active 
members. 

It is with a modest satisfaction that its members may look back on the 
road over which this Society has come. It has been a unique organization— 
designed for the assistance of dental societies, colleges, and dental publica- 
tions. It has not competed with any other recognized dental organization or 
group in existence, as its function has been entirely one of coordination. 
The results accomplished so far attest to the genuine spirit of service which 
has motivated its members, and, I am quite sure that because of their activ- 
ity, children of this country have received lasting benefit. 


NUTRITIONAL STUDIES ON CHILDREN* 


3. THE VALUE OF ORANGE AND LEMON JUICE IN THE CONTROL OF DENTAL CARIES 
AND INFLAMMATION OF THE GUMS, AND AS A STIMULUS TO Bopy GROWTH 


Mitton THEO. HANKE, THE DENTAL RESEARCH CLUB,t Marion Smoot 
NEEDELS, CARL MAurITzZ MArBERG, WINSTON H. TucKER, CHARLES LESLIE 
GHENT, JOHN M. WILLIAMS, AND MyrTLE D. BAaRTHOLOMEW, 

Curcago, ILL. 


STUDY was begun about four and one-half years ago to determine the 

extent to which dental diseases can be attributed to dietary deficiencies. 
A critical questioning of approximately 500 private dental patients has dem- 
onstrated that the majority of these people have obtained less than 4 oz. of 
citrus fruit juice per day and that the diet is frequently deficient in foods 
that contain the fat-soluble vitamins. Vegetables are usually obtained in 
what should be an adequate amount (0.7 to 1.0 lb. per day), fruits are usually 


ingested to the extent of 0.5 lb. per day, meat is eaten once or twice a day 
(0.25 to 0.5 lb.), and the consumption of milk varies from a quart for the 
average child to 8 oz. or none for the average adult. Dental diseases of all 
kinds were observed in these patients. 


We devised a diet list that we have called the dietary essentials and rec- 
ommended these foods to all patients who were not afflicted with some disease 
in which the foods were contraindicated. This diet is very liberal and in- 
cludes, as far as we now know, all of the constituents that are essential for 
the development of healthy body tissue. This list of essentials is repeated 
here for the sake of clearness: 


8 oz. orange juice and the juice of 4% lemon once or twice 
daily, depending upon the age and gingival condition of the 
patient. Patients with acute ulcerative gingivitis receive a 
quart of orange juice and the juice of four lemons a day for 
ten days or until the acute condition has subsided. 


8 to 32 oz. of milk. Children are to have 32 oz.; adults usu- 
ally not over 8 oz. 


1 or 2 eggs. Adolescent children and pregnant women re- 
ceive 2 eggs. 


*From the Otho S. A. Sprague Memorial Institute and the Department of Pathology, 
University of Chicago, Chicago, Ill. 

{The members of the Chicago Dental Research Club are: Lester F. Bryant, William G. 
Burkhardt, J. A. Burrill, William Irvine Carlsen, William Gilmore Clark, David A. Hare, Austin 
F. James, A. G. Johnson, Norman L. Kettlewell, Sydney J. Knowles, Frederick F. Molt, George 
W. Pitts, and Frank H. Skinner. 
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4 to % head of lettuce. 


0.5 pound of fruit besides the orange juice. 


0.8 to 1.0 pound of vegetables. 


Meat once a day. 


Other foods as desired. 


On this dietary régime, gingivitis that is not associated with calculus, 
disappears fairly rapidly (thirty to sixty days) in most cases. Calculus 
should, of course, be removed in any case. Loose teeth frequently become 
tight. Alveolar bone is not regenerated. A large proportion of the pyorrhea 
eases have become free from pus and most of the loose teeth have become 
satisfactorily tight. This takes time; in some cases as long as two years. 
Teeth that are very loose, due to a loss of alveolar bone, do not become tight 
and can hardly be kept free from pus. 

A large number of patients who had formerly been afflicted with rapid 
progressive decay have remained free from dental caries for from two to three 
years. Some patients have been quite refractory and in some the amount of 
caries has decreased, but the process has continued. Nutritional deficiency 
is probably not the only cause of dental caries; but it appears to be an impor- 
tant factor. 

We have never observed a case in which a spontaneous recalcification of 
a carious lesion has occurred. Although we have numerous cases in which 
the cavities have not become larger, we have no eases in which the cavities 
have become smaller.* 

These conclusions were so important from the standpoint of dental health 
that we desired to confirm them by conducting a study on a large group of 
children under controlled conditions. We sought, therefore, for a group of 
children who are in excellent health, who are enjoying all of the advantages 
of home surroundings, who are obtaining an abundance of outdoor exercise 
and a generous amount of solar radiation, who are happy and are, therefore, 
not particularly subject to psychic disturbances, who are receiving excellent 
dental and medical care and whose food is at least the equivalent of that of 
the average American child. We were fortunate indeed to obtain permission 
to conduct our study at Mooseheart, Illinois, because the children at Moose- 
heart enjoy all of the above advantages. 


STUDY PLAN* 


The study was conducted upon 422 children. Three hundred and twenty- 
three of the children were observed for two years, i.e., from October, 1929, to 
October, 1931. Ninety-nine of the children were observed from October, 1930, 
to October, 1931. 

The period from October, 1929, to October, 1930, is referred to as the 
control period. The children were ingesting the standard Mooseheart diet 


*A detailed report of the experimental methods and the results will appear elsewhere. 
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during this period. The period from October, 1930, to October, 1931, is re- 
ferred to as the test period. Three hundred and twenty-three of the children 
received a pint of orange juice and the juice of one lemon per day in addition 
to the standard Mooseheart diet during this one-year period. The control 
group (99 children) received the standard Mooseheart diet but did not re- 
ceive the additional orange and lemon juice from October, 1930, to October, 
1931. 


TABLE I 


AVERAGE DAILY Foop INTAKE AT MOOSEHEART 
CONTROL PERIOD 


QUANTITY CALORIES 

FOOD GIRLS BOYS GIRLS BOYS 
Milk 0.88 0.92 Quarts 572 598 
Bread 0.25 0.49 Pounds 336 569 
Butter 0.08 0.087 Pounds 288 314 
Sugar 0.103 0.112 Pounds 192 208 
Eggs 0.566 0.6 Eggs 45 48 
Fruit 0.46 0.47 Pounds 197 208 
Vegetables 0.845 1.05 Pounds 227 282 
Meat 0.212 0.246 Pounds 295 350 
Cereals 0.032 0.0676 Pounds pe 93 
Sundries 0.206 0.227 Pounds 341 394 

Total Calories 2545 3064 

TABLE II 
AVERAGE DAILY Foop INTAKE AT MOOSEHEART 
TEST PERIOD 
QUANTITY CALORIES. 

"ee GIRLS BOYS GIRLS BOYS 
Milk 0.7 0.93 Quarts 455 605 
Bread 0.35 0.47 Pounds 405 544 
Butter 0.08 0.085 Pounds 288 306 
Sugar 0.11 0.105 Pounds 205 195 
Eggs 0.74 0.81 Eggs 59 64 
Fruit 0.54 0.41 Pounds 176 159 
Vegetables 0.626 0.93 Pounds 163 252 
Meat 0.216 0.243 Pounds 303 339 
Cereals 0.041 0.066 Pounds 67 95 
Sundries 0.194 0.22 Pounds 319 371 
Orange juice 1.0 1.0 Pints 240 240* 
Lemon 1.0 1.0 Lemons 40 40 

Total Calories 2720 3210 


: *This figure is approximate. Values ranging from 200 to 250 are recorded in the 
literature. 


The following operations were included in our study procedure: 

1. The number and the location of the carious lesions that were present 
at the beginning and at the end of each of the two periods were determined 
by oral inspection. This inspection was conducted by C. L. G. and J. M. W., 
the resident dentists at Mooseheart. 


2. All but the small approximal cavities were filled with amalgam, gold 
or porcelain at the beginning of each period. 
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3. The mouths were inspected for materia alba, plaques, caleulus and 
gingivitis. A record was made of these observations and a photograph was 
taken, in natural colors (Agfa or Finlay process) to render this record per- 
manent. 

4, A study was made of the acidogenic (and aciduric) flora of the mouth. 

5. The Py of various regions in the mouth was determined. 

6. The total calcium and acid-soluble phosphate content of the blood 
serum was determined at six-month intervals (five determinations). Ultra- 
filterable calcium was determined in the spring and fall of 1931. 

7..Complete 14-film dental roentgenograms were prepared at the begin- 
ning and at the end of each period. From these we were able to determine 
the amount of total previous decay, the size and number of the small approxi- 
mal cavities, and the incidence of pulp stones, unerupted teeth, abscesses, bone 
absorption and calculus. 

8. Roentgenograms of the wrist and hand were prepared at the begin- 
ning and at the end of each period. From these we were able to judge as to 


TABLE III 


AVERAGE DAILY INTAKE OF FRUITS AT MOOSEHEART 


eee CONTROL PERIOD TEST PERIOD 
GIRLS BOYS GIRLS BOYS 
Pounds Pounds Pounds Pounds 
Canned apricots 0.013 0.008 0.01 0.009 
Dried apricots 0.012 0.0089 0.006 0.004 
Fresh apricots 0.003 0.0015 0.002 0.002 
Canned berries 0.013 0.013 0.006 0.007 
Fresh berries 0.003 0.002 
Canned peaches 0.018 0.016 0.013 0.012 
Dried peaches 0.005 0.0077 0.0008 0.003 
Fresh peaches 0.01 0.014 0.018 0.018 
Canned pears 0.011 0.016 0.016 0.013 
Fresh pears 0.023 0.023 0.014 0.008 
Canned plums 0.017 0.017 0.011 0.009 
Fresh plums 0.006 0.004 0.005 
Canned apples 0.01 0.008 0.0015 0.001 
Fresh apples 0.076 0.075 0.048 0.044 
Canned pineapple 0.004 0.003 0.002 0.0015 
Fresh pineapple 0.004 0.004 
Dried prunes 0.012 0.011 0.008 0.007 
Fresh prunes 0.006 
Raisins 0.004 0.0043 0.007 0.008 
Dates 0.007 0.0067 0.004 . 0.004 
Bananas -— 0.077 0.086 0.051 0.053 
Oranges 0.058 0.0584 0.154 0.023 
Lemons 0.0005 0.001 0.015 0.017 
Tangerines 0.008 0.004 
Grapefruit 0.003 0.003 0.05 0.052 
Grapes 0.012 0.02 0.0145 0.026 
Cranberries 0.001 0.001 0.0036 0.0009 
Cantaloupe 0.0045 0.0035 0.001 0.002 
Muskmelon 0.006 0.006 
Watermelon 0.03 0.02 0.023 0.025 
Jelly or jam 0.013 0.018 0.012 0.013 
Preserves 0.014 0.017 0.016 0.019 
Rhubarb 0.0023 0.0025 0.006 0.01 
Totals 0.4593 0.4695 0.5384 0.4124 


Our group of 323 children received a pint of orange juice. and the juice of one lemon per 
day, during the test period, in addition to the fruits listed above. 
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the bone development and rate of bone growth of the children. The ana- 
tomic age* can also be determined; but we have not done so up to the present 
time. 

9. The weight and the height of the children, without shoes and outdoor 
wraps, were determined at six-month intervals. 


TABLE LV 


AVERAGE DAILY INTAKE OF VEGETABLES AT MOOSEHEART 


woos CONTROL PERIOD TEST PERIOD 
GIRLS BOYS GIRLS BOYS 
Pounds Pounds Pounds Pounds 
Canned baked beans 0.015 0.017 0.016 0.019 
Canned green beans 0.015 0.02 0.0153 0.026 
Fresh green beans 0.0065 0.008 0.005 0.006 
Lima beans 0.0037 0.0045 0.0055 0.006 
Navy beans 0.006 0.01 0.0053 0.008 
Red kidney beans 0.001 0.0017 0.0005 0.0012 
Canned corn 0.013 0.024 0.014 0.02 
Fresh corn 0.065 0.065 0.035 0.037 
Canned peas 0.024 0.03 0.024 0.032 
Fresh peas 0.009 0.015 0.009 0.015 
Split peas 0.00038 0.001 0.0002 0.0007 
Canned sauerkraut 0.01 0.014 0.007 0.009 
Canned spinach 0.004 0.009 0.0024 0.0064 
Fresh spinach 0.006 0.01 0.006 0.011 
Canned tomatoes 0.05 0.063 0.052 0.053 
Fresh tomatoes 0.033 0.037 0.032 0.023 
Cabbage 0.034 0.047 0.026 0.041 
Carrots 0.009 0.02 0.018 0.028 
Stored onions 0.0076 0.019 0.0054 0.017 
Green onions 0.0023 0.005 0.0054 0.0064 
Sweet potatoes 0.01 0.01 0.0018 0.0019 
Potatoes 0.466 0.56 0.282 0.483 
Squash 0.0025 0.0005 
Beets 0.006 0.0015 0.0115 0.023 
Peppers 0.0062 0.006 0.011 0.002 
Cucumbers 0.0077 0.0086 0.0035 0.0026 
Pumpkin 0.0035 0.0013 
Eggplant 0.0009 0.00097 
Kohl-rabi 0.0017 0.003 0.0012 0.002 
Lettuce 0.0184 0.027 0.022 0.039 
Celery 0.0004 0.0005 0.0048 0.0036 
Turnips 0.003 0.008 
Radishes 0.602 0.002 0.0029 0.0044 
Cauliflower 0.0015 0.002 0.0004 0.0004 
Endive 0.0005 0.0005 
Totals 0.84478 1.05077 0.6264 0.9276 


It will be observed that the study was planned so that the children serve 
as controls upon themselves. During the control period we have obtained 
data that are representative of the average condition of the children at Moose- 
heart under normal conditions of diet and environment. During the test 
period we have been able to observe the changes that occur in each child and, 
therefore, in any given group of children as the result of the ingestion of 
orange and lemon juice. It so happened that the standard Mooseheart diet 
was approximately the same during the control and test periods. The living 
conditions were identical; so the changes that were observed must be attrib- 
uted to the citrus fruit juice that was added to the diet. 
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THE DIETS 


Ideas about diet are necessarily diverse at present, and these ideas are 
sure to undergo some radical changes during the ensuing years. We have an 


TABLE V 


AVERAGE DAILY INTAKE OF MEAT AT MOOSEHEART 


CONTROL PERIOD TEST PERIOD 
— GIRLS BOYS GIRLS BOYS 
Pounds Pounds Pounds Pounds 
Chicken 0.005 0.0045 0.007 0.0089 
Turkey 0.003 0.003 
Bacon 0.0135 0.016 0.013 0.016 
Beef 0.064 0.0727 0.079 0.09 
Corn beef 0.013 0.0156 0.011 0.009 
Drief beef 0.003 0.003 0.003 0.002 
Frankfurters 0.016 0.02 0.015 0.017 
Ham 0.011 0.01 0.009 0.01 
Liver 0.008 0.01 0.005 0.007 
Pork 0.014 0.016 0.017 0.019 
Sausages 0.01 0.014 0.011 0.012 
Spareribs 0.0045 0.007 0.0035 0.004 
Mutton 0.016 0.019 0.004 0.004 
Oysters 0.0006 0.0007 
Codfish 0.001 0.0005 0.0002 0.0001 
Fresh fish 0.0055 0.006 0.0064 0.006 
Salmon 0.0067 0.0088 0.0066 0.007 
Pork, salt 0.0039 0.0044 0.0014 0.002 
Veal 0.013 0.015 0.022 0.026 
Cold meal 0.0023 0.003 
Totals 0.2117 0.2462 0.2164 0.243 
TABLE VI 


AVERAGE DAILY INTAKE OF CEREALS AT MOOSEHEART 


CONTROL PERIOD TEST PERIOD 
— GIRLS BOYS GIRLS BOYS 
Pounds Pounds Pounds Pounds 
Bran 0.0005 0.00011 0.0004 
Cornflakes 0.005 0.007 0.005 0.006 
Corn meal 0.001 0.004 0.002 0.0044 
Cream of wheat 0.002 0.006 0.0007 0.004 
Krumbles 0.003 0.004 0.005 0.004 
Oatmeal 0.003 0.012 0.004 0.009 
Rice 0.0028 0.012 0.003 0.01 
Rice crispies 0.002 0.0036 0.003 0.004 
Pep 0.0036 0.005 0.005 0.006 
Shredded wheat 0.0056 0.007 0.0068 0.009 
Wheaties 0.003 0.004 0.0036 0.005 
Wheat grits 0.0007 0.0025 
Grapenuts 0.0017 0.003 
Puffed rice 0.0006 0.001 
Totals 0.0317 0.0676 0.04051 0.0658 


accurate record of the food consumption in each of the 17 homes in which the 
children of our group were living. The diet is centrally controlled and is, 
therefore, identical for each of the homes. Tables I and II are a summary 
of the average daily diets of these children during the control and test peri- 
ods. Tables III to VII inclusive contain a detailed account of the average 
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TABLE VII 


AVERAGE DAILY INTAKE OF SUNDRIES AT MOOSEHEART 


CONTROL PERIOD TEST PERIOD 
FOOD GIRLS BOYS GIRLS BOYS 


Pounds Pounds Pounds Pounds 
Potato chips 0.0007 0.0005 0.0006 0.0005 
Mince meat 0.0008 0.0008 
Ice cream 0.008 0.008 0.0106 0.012 
Brown sugar 0.003 0.003 0.004 0.0054 
Cookies 0.0086 0.007 0.0049 0.006 
Graham crackers 0.003 0.003 0.0059 0.006 
Soda crackers 0.004 0.0066 0.0053 0.006 
Cocoa 0.0044 0.0026 0.0043 0.002 
Corn starch 0.0026 0.0026 0.0033 0.002 
Cocoanut 0.001 0.001 0.0013 0.002 
Cottage cheese 0.004 0.008 0.0025 0.006 
American cheese 0.0056 0.012 0.0054 0.01 
Flour 0.062 0.073 0.055 0.061 
Jello 0.0027 0.0035 0.002 0.003 
Lard 0.009 0.01 0.0076 0.01 
Powdered milk 0.0005 0.001 0.0002 0.0007 
Molasses 0.0018 0.0027 0.0015 0.001 
Noodles 0.00025 0.00025 
Oleo 0.0038 0.005 0.003 0.0034 
Peanut butter 0.004 0.006 0.005 0.0064 
Nuts 0.0001 0.0002 
Gelatin 0.00005 0.00018 
Powdered sugar 0.003 0.004 0.0036 0.004 
Rolls 0.034 0.02 0.03 0.029 
Spaghetti 0.006 0.01 0.0064 0.009 
Syrup 0.018 0.024 0.016 0.016 
Tapioca 0.0008 0.0005 0.0002 0.0002 
Oil 0.0006 0.0004 0.0002 0.0025 
Pickles 0.015 0.012 0.014 0.012 


Totals 0.2064 0.22683 0.1937 0.2171 


daily intake of every article of food ingested calculated from accurate rec- 
ords that cover the entire two-year period. 


Opinions will, of course, vary as to the merits or demerits of this diet; 
but we consider it to be particularly deficient in citrus fruit and somewhat 
deficient in the fat-soluble vitamins. This diet is probably as good as or 
superior to that which is ingested by the average American child. 


THE CONTROL PERIOD 


This is the one-year period in which the children were receiving the 
standard Mooseheart diet. Progressive caries was recorded in 79.2 per cent 
and some type of gum inflammation was persistently present in 70.9 per cent 
of these children throughout this period. Dental caries is most prevalent 
during the period of pubescence; but the difference between the pubescent 
and prepubescent periods is slight. 

Most of these children showed a very definite predisposition toward den- 
tal caries. Those of them who had developed the largest number of cavities dur- 
ing the preceding years showed a high incidence of dental caries during the 
one-year control period. 
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This is shown by Chart 1. 
There was no correlation between the total calcium and acid-soluble 
phosphate content of the blood serum and dental caries. This is shown by 
Table VIII. 
The children at Mooseheart are unusually healthy. Infectious diseases 
are comparatively uncommon and the mortality is surprisingly low (nine 
deaths in eleven years with a standing population of 1300 children). These 


CHILDREN IN EACH GROUP 
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Chart 1.—Correlation of total previous decay with the number of cavities that developed from 
October, 1929, to October, 1930, control period. 


TABLE VIII* 


STANDARD MOOSEHEART Diet. No ADDITIONAL ORANGE OR LEMON JUICE. 
TOTAL CHILDREN 323 


CONTROL PERIOD. 


NUMBER OF CAVITIES (PER CHILD) 


THAT DEVELOPED DURING THE 
EN MG. PER CENT 
ONE-YEAR CONTROL PERIOD 


No cavities 10.58 4.37 
1 cavity Te 10.60 4.32 
2 eavities 68 10.58 4.30 


3 or more cavities 10.54 4.28 


*An attempt to correlate the total calcium and acid-soluble phosphate (calculated as P) 
content of the blood serum with the incidence of dental caries. 


children do not, however, show a rate of growth that is comparable with that 
determined by Bird T. Baldwin? in his extensive studies on healthy children. 
This will be. discussed later. 

This diet and this environment obviously do not prevent dental caries 
nor gingivitis, and the rate of growth is somewhat below that which we would 


expect from Baldwin’s averages. 


4 
% 
90- 716 OR MORE 
80- 
70- 
60 - 
311 to 15 
40- in to 10 

20 

NONE 
10 -* 
0 : 


Hanke et Al. 


THE TEST PERIOD 


This is the one-year period in which the children were receiving a pint 
of orange juice and the juice of one lemon per day in addition to the standard 
Mooseheart diet. 


Inflammation of the gums that was not associated with calculus, disap- 
peared in practically every case. The results on dental caries are summa- 
rized in Table [X, from which it is clear that some of these children never 
had dental caries (4.7 per cent), some had not developed carious lesions for 
two years (10.9 per cent), caries was arrested in 161 cases (49.8 per cent) and 
caries continued in 112 (34.6 per cent). 


TABLE IX 


SUMMARY OF DATA ON DENTAL CARIES. TEST PERIOD. STANDARD MOOSEHEART DIET PLUS 
16 Oz. oF ORANGE JUICE AND THE JUICE OF ONE LEMON PER DAY. 
ToTAL CHILDREN 323 


NUMBER OF 
CAVITIES THAT DE- NUMBER OF PER CENT OF 
VELOPED DURING CHILDREN TOTAL 
TEST PERIOD 
Never any caries 15 4.7 
No caries for two years 35 10.9 
Caries arrested 161 49.8 
Caries retarded . = 18.6 
2 9 2.8 
1 28 8.6 
Caries unchanged 2 11 3.4 
3 6.2 


There was no correlation between the total or ultrafilterable calcium or 
total acid-soluble phosphate content of the blood serum and dental caries. 
These results are summarized in Table X. 


TABLE X* 


TEst PERIOD. STANDARD MOOSEHEART DieT PLUS 16 OZ. oF ORANGE JUICE AND THE JUICE OF 
OnE LEMON PER Day. TOTAL CHILDREN 321 


NUMBER TOTAL CA TOTAL P ULTRAFILT. 
OF MG. MG. CA MG. 
CHILDREN PER CENT PER CENT PER CENT 


Never any caries 15 10.56 4.37 5.91 
No caries for two years 35 10.62 4.16 5.90 
No caries during test period 159 10.63 4.11 5.89 
1 cavity 72 10.60 4.06 5.88 
2 cavities 20 10.73 4.21 5.87 


3 or more cavities 


20 10.58 4.06 


*An attempt to correlate the total and ultrafilterable calcium and total acid-soluble 
phosphate (calculated as P) content of the blood serum with the incidence of dental caries. 


The addition of orange and lemon juice to the daily diet had a very defi- 
nite effect upon the rate of growth of these children which is shown in 
Charts 2, 3, 4, and 5. The rate of growth of these children during the con- 
trol period was somewhat below that of the averages as determined by Bald- 
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0 NORMAL AVERAGES 
MA CONTROL: PERIOD 
TEST PERIOD 


lo | n | 13 15 16 17 


Chart 2.—Average gain in weight of boys during control and test periods compared with normal 
averages. 
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Chart 3.—Average gain in height of boys during control and test periods compared with normal 
averages. 
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Chart 4.—Average gain in weight of girls during control and test periods compared with normal 
averages. 
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win. The addition of orange and lemon juice to the daily diet apparently 
acted as a growth stimulus because the boys exceeded the growth averages as 
given by Baldwin in most cases, and the girls more nearly approached these 
averages than they had during the control period. 


incHes LJ NORIMAL AVERAGES 
CONTROL PERIOD 


a TEST PERIOD 


AVERAGE GAIN 
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Chart 5.—Average gain in height of girls during control and test periods compared with normal 
averages. 
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Chart 6.—Average increase in length of third metacarpus (shaft + head) of boys during the 
stated age periods. A comparison of bone growth during the control and the test period. 


The weight and height relationship is approximately that given by Bald- 
win for either period. These children are, therefore, neither excessively obese 
nor excessively thin. 


A study of the roentgenograms of the hand and wrist shows that the 
bone development is average. Development of the carpal bones, appearance 
of the sesamoid bones and closure of the various epiphyses all fall within the 
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normal limits as determined by Baldwin, Busby, and Garside,’ and Howard.* 
We have measured the increase in length of the third metacarpal during the 
two periods. Charts 6 and 7 are a summary of these averages. This is merely 
a confirmation of the statement that orange and lemon juice acted as a growth 
stimulus. The average increase in length of the third (and other) meta- 
carpal bones was greatest during the test period. 

Closure of the epiphyses was not hastened during the test period. 

To evaluate Charts 6 and 7 correctly it must be borne in mind that the 
bone development of the girls is two or three years ahead of the boys. The 
epiphyses in a girl’s hand are usually completely closed at the age of fifteen 
years. A complete closure does not occur in the average boy’s hand until he 
has attained the age of seventeen or eighteen years. Any considerable amount 
of increase in the length of the bones of the hand of a girl who is over six- 
teen years of age is, therefore, not to be expected. 


mm. 
°7 PERIOD 


Periop 


1 B 
| 
YEAR | l2th | 13th | 14th | 15th | 16th 


Chart 7.—Average increase in length of third metacarpus (shaft + head) of girls during the 
stated age periods. A comparison of bone growth during the control and the test period. 
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DISCUSSION 


The standard Mooseheart diet, which is probably as good as or better than 
that ingested by the average American child, does not prevent dental caries 
nor inflammation of the gums. The rate of growth of the children is some- 
what below the averages as determined by Baldwin, the bone development is 
entirely average, and the children are unusually free from infectious diseases. 
This diet is deficient in foods that contain vitamin C (according to our stand- 
ards) and may be somewhat deficient in foods that contain the fat-soluble 
vitamins. The daily addition of one pint of orange juice and the juice of one 
lemon to this diet led to an almost complete disappearance of gum inflamma- 
tion, a 50 per cent reduction in the incidence of dental caries and an accelera- 
tion in the rate of growth. Most of these children developed new carious 
lesions during a one-year control period, usually, in direct proportion to the 
amount of previous decay. We might say, then, that most of these children 
showed a definite predisposition toward dental caries. The addition of orange 
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and lemon juice to the diet produced a change, so that the total amount of 
caries was greatly reduced, and many children who had previously been 
consistently affected with dental caries developed no new cavities during the 
test period. 


We have demonstrated, therefore, that orange and lemon juice contain 
something that is antagonistic to gum inflammation, that influences the eari- 
ous process in many eases and that acts as a stimulus to growth. 

We believe that vitamin C may be the agent that is responsible for the 
improvement in the health of the gum tissue because the ill health of this tis- 
sue is so obviously associated with a disturbance in the circulation. This 
concept is in complete accord with the observations that have been made on 
vitamin C deficiencies in animals. This concept is, moreover, supported by 
the fact that we have, in some of our private patients, observed a healing of 
the gum tissue when citrous fruit juice was added to the diet even though 
the diet was otherwise deficient. Our observations do not, of course, prove 
that vitamin C is the active agent. 

We feel quite sure that dental caries is not due to a deficiency in any one 
vitamin or, perhaps, in any one thing. The study briefly outlined above shows 
that these children, who were all living under identical conditions and who 
were ingesting the same food, showed marked differences in their suscepti- 
bility to dental caries during the control period. We have interpreted this 
as indicating that the individual requirements of these children were mark- 
edly different. The addition of citrus fruit juice to the diet supplied some- 
thing in which the diet had been deficient. The children responded by an 
increase in the rate of growth, and dental caries stopped in 50 per cent of the 
eases. The mere fact that dental caries may not be arrested in all cases is 
sufficient in itself to show that orange and lemon juice do not contain some- 
thing that is a specific cure for dental caries. The general tissue health of 
these children was probably improved (as evidenced by the quality of the 
gum tissue and by the increased rate of growth), and this improvement in 
tissue health may be responsible for the lessened incidence of dental caries. 

Observations on private patients have shown quite clearly that the un- 
balanced ingestion of eggs, cod liver oil, butter, orange juice, fruit or vege- 
tables is no certain protection against dental caries. One of the most severe cases 
of dental caries that one of us (M. T. H.) has ever seen occurred in a boy 
who was eating six eggs a day and who was in ill health. This number of 
eggs should surely have supplied a sufficient amount of vitamins A and D. 
The solution to the earies problem would appear to involve the ingestion of 
a liberal diet that contains considerably more citrus fruit juice (or other 
vitamin C carrier) than has heretofore been generally advocated. Even then 
the control of caries must remain incomplete because a certain number of 

people develop carious lesions irrespective of the diet. Those other factors 
that tend to undermine a person’s tissue health, such as exposure to unfavor- 
able climatic conditions, nervous distress, lack of sleep, lack of exercise, con- 
finement indoors, overexertion, an infection or other local tissue injury, over- 
eating and the consumption of food that is deficient in certain essential fac- 
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tors play a very important réle in the caries problem. Our studies indicate 
that diet plays an important roéle in oral health. Citrus fruit juices contain 
something that improves the health of the soft oral tissues. A liberal diversi- 
fied diet, containing an ample amount of vitamin C carriers, is productive of 
good skeletal and soft tissue growth and is helpful in reducing the incidence 
of dental caries. 
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FILLING MATERIALS FOR CHILDREN 
A. Barker, D.D.S., DENVER, CoLo. 


N THE past decade the profession of dentistry has observed the gradual 
and steady growth of a lusty, young member of the family, known as pedo- 
dontia or children’s dentistry, and this new member of the dental family has 
now assumed such an important place in the profession that no thinking den- 
tist with an eye upon increased future practice can afford to ignore this work. 
In spite of this increased interest and study there is still much inferior and 
slipshod work placed in the mouths of children, and apparently much of this 
inferior work has resulted from the improper choice and use of filling mate- 
rials in both deciduous and permanent teeth. 


We are offered the choice of some five materials for the restoration and 
preservation of the teeth of children, and each has its place in children’s den- 
tistry, and every practitioner should familiarize himself with the use of each 
material in its proper place. The five materials in order of their importance 
are: copper amalgam, gold (both inlays and foil), silver amalgam, synthetics, 
and plastics (copper, silver and zine cements). Copper amalgam should be 
the material chosen in 95 per cent of the children from the ages of two to 
seven years, and as this covers the majority of the period called childhood, 
it is placed first in importance. This material should be used by the dentist 
much more extensively than it is at the present time and should replace 
almost entirely the use of silver amalgam in deciduous teeth, for it has all 


of the necessary qualities of silver plus the very important attribute of the 
prevention of recurrent caries. 


Silver amalgam is indicated in all permanent molars where for any rea- 
son gold cannot be used, or in those deciduous teeth where the dark color of 
copper amalgam may be objectionable, but these latter cases are very much in 
the minority. 

Too much cannot be said in condemnation of the use of plastic cements on 
occlusal or masticating surfaces in the child mouth, for they wash out rapidly, 


destroying contacts and tooth form and occasionally may even cause malocelu- 
sion through loss of space in the arch. 


The silicates have only one place in the child mouth, and that is in the 
labial cavities on deciduous canines, lateral incisors or central incisors, an¢ 
occasionally if the teeth are thick enough for proper cavity preparation upov 
the proximal surfaces of these teeth when the discolorations from the use 0! 
silver nitrate in these areas would be objectionable. 


The plastic cements (copper, silver and zine oxide) should be used only 
as a base or foundation for building a restoration of metal when caries has 
approached the pulp too closely or where actual pulp exposure has occurred, 
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and a pulp capping is used. In all such cases it should be explained to the 
parent that a metal restoration must be placed as soon as it is safe to do so, 
for the plastic cement is only a temporary expedient, and the case should 
under no conditions be considered as completed. 

Gold foil has been the most neglected and yet might be considered the 
most important material from the standpoint of preventive dentistry from 
the ages of seven to fourteen years, for surely the child with his entire life 
of mastication ahead of him should not be denied the benefits of ease of 
insertion, freedom from recurrent caries, high finish and permanency which 
the gold foil filling affords. The three outstanding locations in the child 
mouth where gold foil is indicated are: the simple occlusal pits in the sulei of 
the maxillary permanent molars, the buccal pits found in the buceal fissure 
of the mandibular permanent molars and the occlusal pits occasionally found 
in the premolars. In these cases the gold foil is far superior to any other type 
of material, and any operator with a little experimentation with cotton rolls, 
clamps and saliva ejectors will find that he can place them without a rubber 
dam and in almost the same time that would be consumed for placement of 
amalgam. 

There are also two other areas in the child mouth where foil is the ma- 
terial of choice and may be used to greater advantage than any other; these 
are the pits occasionally found in the lingual surface of the maxillary lateral 
incisors, and also in the fissure occasionally found on the lingual surface of 
the maxillary molars when a well-defined fifth cusp is present. 

Many operators have, no doubt, neglected the use of foil in children’s 
teeth believing it would be very difficult to insert, but with a little experi- 
ence in handling the average, intelligent child of today and with the help 
of a capable assistant he will find it to be one of the simplest of operations in 
the areas outlined above, and surely with such a material at hand affording 
the highest degree of permanency when properly placed, we are not justified 
in using an inferior material in the permanent teeth of children. 
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seven years, and as this covers the majority of the period called childhood, 
it is placed first in importance. This material should be used by the dentist 
much more extensively than it is at the present time and should replace 
almost entirely the use of silver amalgam in deciduous teeth, for it has all 


of the necessary qualities of silver plus the very important attribute of the 
prevention of recurrent caries. 


Silver amalgam is indicated in all permanent molars where for any rea- 
son gold cannot be used, or in those deciduous teeth where the dark color of 
copper amalgam may be objectionable, but these latter cases are very much in 
the minority. 

Too much cannot be said in condemnation of the use of plastic cements on 
occlusal or masticating surfaces in the child mouth, for they wash out rapidly, 


destroying contacts and tooth form and occasionally may even cause malocelu- 
sion through loss of space in the arch. 


The silicates have only one place in the child mouth, and that is in the 
labial cavities on deciduous canines, lateral incisors or central incisors, and 
occasionally if the teeth are thick enough for proper cavity preparation upov 
the proximal surfaces of these teeth when the discolorations from the use 0’ 
silver nitrate in these areas would be objectionable. 


The plastic cements (copper, silver and zine oxide) should be used only 
as a base or foundation for building a restoration of metal when earies has 
approached the pulp too closely or where actual pulp exposure has occurred. 
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and a pulp capping is used. In all such cases it should be explained to the 
parent that a metal restoration must be placed as soon as it is safe to do so, 
for the plastic cement is only a temporary expedient, and the case should 
under no conditions be considered as completed. 

Gold foil has been the most neglected and yet might be considered the 
most important material from the standpoint of preventive dentistry from 
the ages of seven to fourteen years, for surely the child with his entire life 
of mastication ahead of him should not be denied the benefits of ease of 
insertion, freedom from recurrent caries, high finish and permanency which 
the gold foil filling affords. The three outstanding locations in the child 
mouth where gold foil is indicated are: the simple occlusal pits in the sulci of 
the maxillary permanent molars, the buccal pits found in the buceal fissure 
of the mandibular permanent molars and the occlusal pits occasionally found 
in the premolars. In these cases the gold foil is far superior to any other type 
of material, and any operator with a little experimentation with cotton rolls, 
clamps and saliva ejectors will find that he can place them without a rubber 
dam and in almost the same time that would be consumed for placement of 
amalgam. 

There are also two other areas in the child mouth where foil is the ma- 
terial of choice and may be used to greater advantage than any other; these 
are the pits occasionally found in the lingual surface of the maxillary lateral 
incisors, and also in the fissure occasionally found on the lingual surface of 
the maxillary molars when a well-defined fifth cusp is present. 

Many operators have, no doubt, neglected the use of foil in children’s 
teeth believing it would be very difficult to insert, but with a little experi- 
ence in handling the average, intelligent child of today and with the help 
of a capable assistant he will find it to be one of the simplest of operations in 
the areas outlined above, and surely with such a material at hand affording 
the highest degree of permanency when properly placed, we are not justified 
in using an inferior material in the permanent teeth of children. 


IF DECIDUOUS TEETH COULD TALK 
Harry B. SHarer, D.D.S., ANNA, ILL. 


F DECIDUOUS teeth could talk I am sure that they would be justified in enter- 
ing a vigorous protest against the tragedy so well illustrated by Mr. Ray Lefler 
in the drawing shown in Fig. 1. 
Due to the fact that molars are in the process of disintegration when most of 
them are filled, replacements are expected but failures are altogether too frequent, 
resulting in the discouragement of our profession. 


WONT STAY IN UNLESS 
YOUR DENTIST GRINDS 
THE TOOTH ABOVE ” 


AMALGAM FILLING 
IS CRACKED“ 


* SAY BILL/ MY =a | “SORRY OLD MAN/ THEY 


IF DECIDUOUS TEETH COULD TALK 


Mig. 1. 


True, there are many causes of failure, but as we travel along pedodontia ave- 
nue, red lights (fractured amalgams) cause us to pause and seriously ponder the 
situation. It is just a ‘‘bad moment’’ when the little patient announces, ‘‘ Doctor, 
that filling is out again.’’ 

Save yourself considerable embarrassment by grinding the cusps of the tooth 
filled as well as those of the opposing tooth. It permits the maximum amount of 
amalgam at the point of greatest stress. Carefully place good amalgam fillings in 
deciduous teeth, and watch your practice grow. 
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ABSTRACTS OF 
CURRENT LITERATURE 


NUTRITION AND PEDIATRICS 


By SAMUEL ADAMS COHEN, M.D., NEw York CITy 


It is the purpose of this Journal to review so far as possible the most important literature as it 
appears in English and foreign periodicals and to present it in abstract form. Authors are 
requested to send abstracts or reprints of their papers to the publishers. 


Edward Mel- 


The Fat Soluble Vitamins—Their Significance in Nutrition. 
lanby. Edinburgh M. J. 44: 4, 1933. 


In the 1932 University of Edinburgh’s Cameron prize lecture Mellanby 
points out that before 1914 rickets was accounted for by a variety of etiologic 
factors. Since 1915, however, convincing experimentation conducted by Ameri- 
can and European investigators has shown that vitamin D is the master-key to 
bone calcification. Nevertheless, Mellanby emphasizes that in addition to vi- 
tamin D there are other important dietary aspects which influence bone cal- 
cification. 

The author, who has made many notable contributions in the study of 
nutritional disorders, was practically the first authority to study the role of 
cereal as a contributory factor in the etiology of rickets. In this lecture he 
states that in order to obtain the good nutritional qualities contained in cereal 
it is essential to partake of those foods which are rich in calcium and phosphorus, 
and these minerals can be easily and adequately supplied by an intake of an 
abundance of milk. 

Mellanby points out that teeth like bone are largely composed of calcium 
phosphate and are controlled during the process of formation by metabolic 
processes similar in many ways to those influencing bone architecture; but on 
the other hand, unlike bone the texture of teeth once formed does not change. 
Since the earlier stages of calcification are more unstable than the later stages, 
Mellanby mentions that it is most important to obtain the beneficial influences 
of calcification as early as possible. Hence, there should be an adequate supply 
ot caleium in the dietary during pregnancy and also during early infant life. 

The lecturer emphasizes the important investigation of May Mellanby re- 
garding the formation and also the preservation of teeth by means of diet. Al- 
though not absolute, May Mellanby observed that defectively formed teeth 
vere more susceptible to decay than well formed teeth. She further demon- 
sirated that caries can be prevented and even healed on an adequate dietary 
intake which is rich in ealeium and phosphorus. 

Edward Mellanby’s extensive experiences in the study of nutrition lead 
him to point out the many difficulties encountered in the application of experi- 
mental results to the human being. This is well illustrated in animal experi- 
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mentation in the relationship of vitamin A and susceptibility to infection; while 
laboratory evidence is convincing that lack or absence of vitamin A leads to 
infection, Mellanby rightly states that so far as the human being is concerned 
the problem is still unsolved. In his lecture, however, he mentions and points 
out clinical evidence in the human being which is suggestive of the relationship 
of vitamin A to infection. 

Since 1926 this authority states that he has been investigating the pro- 
duction of degenerative changes in the central nervous system by diets rich 
in cereal and deficient in fat soluble vitamins. He feels that vitamin A and 
other dietary factors increase the resistance against demyelination, while cereals 
on the other hand tend to favor such degenerative changes. According to this 
authority diet and other factors which are concerned in the réle of calcium 
metabolism may have an important relationship to some of the diseases which 
affect the central nervous system. In this respect suggestive evidence is seen 
in the human being in such eonditions as convulsive ergotism, or pellagra or 
laphyrism (disease found in India). 

From animal experimentation Mellanby states that he has found that diets 
deficient in vitamin A cause two different lesions: (a) primary degeneration 
of epithelial surfaces, and (b) demyelination of the cord and afferent nerves. 


The Influence of Foods on the Quantity of Lipase in Saliva. Tomoshige Sugi- 
ura and K. Matoba. Jap. J. M. Se. 2: 3, 1932. 


In 1928 Kscher demonstrated the presence of lipase in saliva. One year 
later one of the authors, Sugiura, found that saliva in diabetics contained more 
lipase than that in normal persons. Further investigation showed that there 
was no influence on the quantity of this lipase with the administration of in- 
sulin. 


By means of a parotid fistula the authors collected saliva from four dogs. 
In this experimentation, which is reported from Asakawa Medical Clinic, Richi 
Medical College, Japan, the authors found that the saliva of the parotid glands 
contains lipase but not amylase. The authors state that the quantity of lipase 
is greatly influenced by different foods, and they also found, as has been noted 
by others, that there are marked individual differences in the quantity of lipase 
secreted. Sugiura and Matoba further observed that pilocarpin injections pro- 
duce a smaller quantity of lipase in the saliva than the amount secreted by the 
stimulus of food. 


Etiology and Treatment of Strabismus. Lawrence T. Post. J. Pediatrics 2: 4, 
1933. 


In a highly instructive article Post discusses the etiology and treatment 
of strabismus in childhood. There are two types of crossed eyes; the first type. 
which is rarely seen, is due to local injury to the eyes at birth or to disease in 
one or both eyes, or to an injury or a disease in the central nervous system: 
the second and more important (and the type here discussed by the author: 
is usually known as concomitant strabismus. Concomitant strabismus may be 
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divided further into (a) monocular in which one eye constantly fixes and the 
other turns in or out and (b) alternating in which first one eye and then the 
other eye fixes. 

The etiology of strabismus is roughly divided into (1) hereditary, (2) 
errors of refraction, (3) inadequate fusion sense. 

In a great majority of cases strabismus or a serious defect in vision has 
existed in one or both eyes of one of the parents. Post mentions the fact that 
at birth almost all children are far-sighted, but in a child with strabismus there 
is practically always an excessive amount of hyperopia (far-sightedness) oc- 
curring with or without astigmatism. The writer further states that in every 
individual there is developed a greater or lesser degree of ability to combine 
the images seen with each eye. In strabismus, however, this so-called fusion 
sense is nonexistent or is only partially developed. Sometimes individuals have 
a poorly established binocular balance, and illness, shock, fall or any similar 
event seems to be sufficient to precipitate strabismus. 

In the discussion of treatment Post states that almost every case of strabis- 
mus ‘‘ean be cured, whereas if neglected during the first few years of its ex- 
istence, cure in the sense of the development of two normally functioning eyes 
is almost impossible.’’ This last statement can stand repeated emphasis. 

Treatment should be begun as soon as strabismus is noted and consists in 
several steps (1) the development of vision in the amblyopie eye (this is of 
course not necessary in alternating squint, as neither eye is amblyopic) ; (2) cor- 
rection of the errors of refraction; (3) the development of the fusion sense. 
In some eases glasses have to be worn by the child before it is a year old. The 
author further stresses the importance of developing the fusion sense in a child 
before it is six or seven years old. If after the first six months or certainly 
after the first year of treatment with glasses noticeable strabismus still exists, 
Post feels that the wisest procedure is operative correction. The generally ac- 
cepted opinion is that if operation is necessary to produce alignment it should 
be done before the child is six years of age. According to Post to defer op- 
eration to a later date will accomplish only a cosmetic result. 

Regardless of procedure or type of treatment Post emphasizes that great 
patience and perseverance are necessary in treating strabismus and that it is 
essential for the parents to have a complete understanding of the condition, 
He further mentions that parents should know that strabismus is curable and 
that the process of curing will take a long time. 
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EDITORIALS 


The First Editor of the International Journal of Orthodontia 


| N RETROSPECT I reeall the year 1914 when the INTERNATIONAL JOURNAL OF 
ORTHODONTIA was launched. Martin Dewey’s services as editor-in-chief were 
secured. Dr. Dewey was then practicing orthodontia as a specialty in Kansas 
City, Mo., and even at that time was attracting attention as a profuse writer 


and an excellent teacher. 


Upon close association he exhibited plainly that aggressive force, that 
determination, that can’t-be-whipped spirit, which were such outstanding 


features of his character throughout his lifetime. 


During some of those 


earlier months and years of the life of the Journal, as is true of all new things 
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in the pioneer stage, hardships, difficulties, and discouragement were experi- 
enced; during such times he would say, ‘‘If you have no opposition, what 
you are doing is not important.’’ Dewey despised a quitter, a bluffer or a 
boaster, but had great respect for a fighter even if the formidable one was 
his own adversary ; a fighter interested him and attracted his attention. 

After all these years—within this issue of the INTERNATIONAL JOURNAL OF 
ORTHODONTIA AND DENTISTRY FOR CHILDREN appears the obituary of Martin 
Dewey, 1881-1933. In his passing, one of the very important influences which 
has marked the destiny of the science and practice of orthodontia during the 
present generation has passed a milepost. Probably no one individual has 
influenced the life and course of a larger number of men now practicing this 
ealling than did Doctor Dewey. Many orthodontists throughout the United 
States have been former students of his, members of his various classes which 
have been conducted at the Dewey School of Orthodontia, first in Kansas City, 
then in Chicago, and later in New York; through them he has left a marked 
impression on the present course of orthodontic thought and progress which 
is manifest everywhere. 

As a young man he was a student in the first classes of the late Dr. Ed- 
ward H. Angle, which were held in St. Louis about 1902. He was later asso- 
ciated with the Angle School of Orthodontia as a teacher and instructor until 
about 1908; subsequent to which time he organized the Dewey School of 
Orthodontia in Kansas City, Mo., and conducted private classes of instruction 
annually up to the time of his death. Like his former teacher, Doctor Dewey 
was an inspirational teacher, firing his students with tremendous enthusiasm 
for their work. 

Dr. Dewey was not mechanically minded, and was not greatly attracted 
to the physics and mechanical department of orthodontia; he depended upon 
better talent than his own for this; however, as a lecturer in the classroom, 
particularly in the later years of his life, he was the true exemplification of 
the master artist who knows his task, and knows how to execute it with 
dispatch. 

He was at his best in any kind of debate or controversy, being possessed 
of a brilliant mind and an excellent parliamentary law training. Few were 
his equal in either scientific or parliamentary contention. He was quick in 
repartee, sharp, and sometimes almost ruthless in his rapid-fire style of at- 
tack on friend or foe alike. 

When as a young man he chose the vocation of dentistry, the profession 
recruited within its ranks a youth whom nature had endowed extraordinarily 
with natural talents, and these later in life manifested themselves and pos- 
sibly could be compared favorably to the fundamental requirements necessary 
for a finished lawyer. Had Martin Dewey studied Blackstone instead of 
Black’s Dental Anatomy he would, no doubt, have been a brilliant lawyer. His 
shrewd, inquiring mind, his almost uncanny retentive memory for detail, gave 
him the qualities more often associated with one who has been trained in the 
legal profession. One writer has said, ‘‘He was unafraid of anything other 
than being wrong; he was aggressive and sure of himself, and such a type of 
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personality always arouses opposition, contrary beliefs, and usually treads 
where others fear to venture.’’ 


There was criticism thrust upon him during his lifetime, some of it pos- 
sibly just, some unjust, and a great deal of it purely a result of misunder- 
standing. One thing was obvious, he was not sensitive to criticism; yet, no 
critic has ever been heard to accuse him of lacking the courage and stalwart- 
ness of character to back up his every move and utterance with action and 
deed. There was no vacillating indecision in his make-up, no moral cowardice 
in his being. He was directed by the dictates of his own mind under most 
circumstances and conditions. To gain his ultimate goals he depended not 
upon the patronage of his friends, strategy, diplomacy, or hokum, but upon 
his own sheer ability and confidence within himself to carry on; he was direct, 
positive, and to the point. 


One of his favorite epigrams was, ‘‘A man may be known by the impor- 
tance of his enemies.’’ His favorite statesman, for whom he entertained the 
greatest respect and admiration, was the late Theodore Roosevelt. When 
asked some years ago just why he had retained such a high regard for the late 
Theodore Roosevelt his answer was, ‘‘ Roosevelt could not be intimidated or 
swerved from the moral dictates of his conscience, and what he believed to 
be the proper thing to do.’’ Such, apparently, was Dewey’s own philosophy. 

Doctor Dewey was a perfect host to his friends, and never forgot his 
friends of earlier and less affluent years. 


Martin Dewey led a tumultuous, colorful, and eventful life, and he will go 
down in history as one of the important figures who exerted tremendous in- 
fluence on the history and development of the practice and science of ortho- 
dontia. Many students came under his tutorage, and along with his friends, 
they will cherish the memory of an unusually brilliant teacher, an outstand- 
ing individual, a man with a philosophy of his own, and one who made both 
orthodontic news and history. 


The Meeting of the American Society of Orthodontists to Be Held 
in November 


XCERPTS from the letters of some of the officers of the American Society 

of Orthodontists should give the readers of the Journal a cross-section of 
the situation which has confronted the officers of the Society in this extra- 
ordinary year. 

From a letter of Dr. Claude Wood, secretary, the following quotation is 
taken : 

‘‘After due deliberation on the part of the Officers and the Executive 
Council, it was decided to hold the 1933 meeting on November 8, 9 and 10, in 
Oklahoma City. 

‘‘The Program Committee, whose members are Doctors Spencer, Bach and 
Robison, had prepared a most interesting and valuable program. This pro- 
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vram will be held intact as of April. Since the programs had been printed and 
were ready for mailing at the time of the decision for postponement, all that 
will be necessary is to substitute the November dates for the April ones. The 
golf tournament will be held on Tuesday (November 7) as originally planned. 
The programs will be mailed to members about the first of September, and we 
hope that every member will meet the issue and back up the American Society 
of Orthodontists by being present at this meeting. It is not the time in the 
new order of things and in our new deal to falter or allow the enthusiasm and 
the spirit of our organization to die. 

‘‘The Southwestern Society of Orthodontists, after having postponed its 
1932 meeting, has also postponed its 1933 scientific meeting in order to throw 
its undivided support to the American Society of Orthodontists. All other 
members and sectional societies should give their undivided support. We are 
pleased to learn that the meeting of the Southern Society, which was scheduled 
for November, has been postponed in favor of the American Society. The 
Oklahoma State Dental Society, by postponing its meeting until November 6, 7 
and 8, will do its utmost to msure members of the American Society of Ortho- 
dontists a hearty weleome to Oklahoma City.’’ 

Dr. Wm. Flesher, president of the American Society. of Orthodontists, says: 
‘*November 8, 9, and 10 have been decided upon as the dates for the meeting, and 
announcement will appear in the April issue of the INTERNATIONAL JOURNAL OF 
ORTHODONTIA AND DENTISTRY FOR CHILDREN. 

‘‘There is quite a divergence of opinion, I am sure, which I trust will be 
unified into constructive thinking for the present and future of the American 
Society of Orthodontists as well as that of orthodontia in general. 

‘‘Our program is peculiarly fitted to the year and to this location. Post- 
ponement until a later date would have necessitated the committee’s doing its 
work a second time, which would be asking considerable of its members. We 
are confident that economic conditions will be adjusted to the extent that a num- 
ber who now think it impossible to attend the meeting will find it possible when 
the time arrives.’’ 

To the membership of the American Society of Orthodontists it proved to 
be a rather important coincidence that the original dates set for the Oklahoma 
City meeting, that is April 19, 20 and 21, should fall only a short time subse- 
quent to the greatest financial crisis (the bank moratorium) which this country 
has experienced in this generation. The officers of the American Society of 
Orthodontists naturally were faced with the necessity of doing something about 
the meeting. Letters were being received from members indicating their in- 
ability to attend; cancellations of hotel reservations were being made, and 
veneral banking conditions were such that members were unable to anticipate 
where funds were coming from, even for traveling expenses, in some instances. 

Time has now fortunately solved most of these problems. The depression 
has plainly turned the corner. The banking holidays are in back of us, and 
business barometers are pointing to a gradual up-swing of activity. 

The professions, not unlike the various channels of commerce, are badly 
in need of individual and collective attention to the economic and social trends 
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of the time in order that they may be able to adjust their practices and plans 
to meet the shifting conditions. It is evident that members of the professions 
need a revival of confidence, of initiative and courage. The best way to accom- 
plish this is to assemble for the exchange of thought and for mutual inspiration. 

Dr. Wallace Sorrels, chairman of the Publicity Committee, writes that 
Oklahoma City and the southwestern local committees are giving all these matters 
consideration and are arranging the meeting accordingly. He urges attendance 
and promises everything which may be secured in any other state in the Union. 

The best way to contribute your cooperation and support to the officers and 
committees of the American Society of Orthodontists is to be in Oklahoma City 


when the meeting opens on November 8. 
%. 


Inu Memoriam 


Martin Dewey 
1881-1933 


HE sudden death of Martin Dewey has removed from the realm of ortho- 
dontia one of the most brilliant minds of the past quarter century, as well 
as one of the outstanding characters of organized dentistry. 

Dr. Dewey was born in Wichita, Kansas, April 16, 1881, and died at his 
residence in New York City, May 14, 1933. Doctor Dewey’s death occurred 
within a few hours after his return from Syracuse, New York, where he had 
attended the annual meeting of the Dental Society of the State of New York. 
He had driven his car home with a party of friends, and shortly after his re- 
turn he was stricken with an attack of angina pectoris to which he succumbed. 
The funeral service held in New York City on May 18 was attended by a large 
gathering of his many friends and interment service was conducted in Wichita, 
Kansas, May 20. 

Dr. Dewey was graduated from the Wichita Normal School and in 1899 at- 
tended the Keokuk Dental College of Keokuk, Iowa, from which he received 
the degree of Doctor of Dental Surgery in 1902. After receiving his dental 
degree he moved to St. Louis, where he studied orthodontia under the late 
Dr. Edward H. Angle, attending the original course of the Angle Post- 
Graduate School of Orthodontia from which he received a certificate in 1902. 
Dr. Dewey continued his study of medicine in the Department of Physicians 
and Surgeons, University of Iowa, from which he received the M.D. degree 
in 1904. He established his practice in Kansas City, Missouri, associated with 
Dr. Frank Shelden, and held the position of an instructor in the Angle School 
of Orthodontia for several years. 

In 1911 he established the Dewey School of Orthodontia in Kansas City, 
which he moved to Chicago in 1917 and to New York City in 1919, which he 
had conducted until the time of his death. Dr. Dewey’s talents brought him 
early recognition both within the dental teaching field and in various profes- 
sional organizations. He was professor of orthodontia and professor of com- 
parative anatomy in the Kansas City Dental College. At one time he held a 
professorship of comparative dental anatomy in the College of Physicians 
and Surgeons in San Francisco. He was also professor of comparative and 
dental anatomy at the College of Physicians and Surgeons of Chicago. He 
was at one time head of the Department of Orthodontia and associate profes- 
sor in the Dental School of the University of Iowa. Coming to New York City 
in 1920 he became head of the orthodontic department and associate professor 
of orthodontia in the College of Dental and Oral Surgery of New York. 
Dr. Dewey held many positions of responsibility and honor in various den- 
tal societies, among which were: past president of the Kansas City Dental 
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Society, past president of the American Society of Orthodontists in 1922, pasi 
president of the First District Dental Society of New York City in 1930, pasi 
president of the American Dental Association in 1932. At the time of his 
death he was secretary of the Oral Hygiene Committee of Greater New York. 
He was one of the original members of the American Society of Orthodon- 
tists and one of the founders of the New York Society of Orthodontists. Of 
his many writings he was the author of two principal books, Practical Ortho- 
dontia and Comparative Dental Anatomy; both of these have been widely used 
as college textbooks. He was editor of the INTERNATIONAL JOURNAL OF ORTHO- 
DONTIA, ORAL SURGERY AND RADIOGRAPHY from 1914 to 1931. In January, 1933, 
he appeared as editor of the Review of Orthodontia, a magazine of his own 
creation which he had proposed to make an analytical digest of current theory 
and practice. When the American Society of Orthodontists created the 
American Board of Orthodontia, Dr. Dewey was made a member of the Board, 
which is a high position of honor and trust. Dr. Dewey was also president of 
the New York Journal of Dentistry. That journal is a continuance of the 
Bulletin of the First District Dental Society and is its official organ. He is 
survived by his wife, Mrs. Muriel de Forest Dewey, and his mother, Mrs. 
Emmett Wolfe Dewey. He was a member of the Psi Omega dental frater- 
nity, Southern Society of Orthodontists, Southwestern Society of Orthodon- 
tists, European Orthodontological Society, an honorary member of Societe 
Dentaire de Montreal, honorary member of the Ontario Dental Association 
and active member of Cercle Universitaire de Montreal. His clubs were the 
New York Athletic, Colonial Yacht, and the Western Universities Club of 
New York. Dr. Dewey left a record in orthodontia which will ever remain 
traditional and probably is second only in importance to that of his former 
teacher, Dr. Angle. To those who knew Dr. Dewey best he was a man who 
throughout his life hewed steadfastly to the consistency of purpose as he saw 
it. He was fearless in the pursuit or defense of any principle which he 
thought was right. A deep student in his early days, he later became a deep 
thinker. In addition to his earlier studies he conducted sufficient research 
personally which prepared him to gain a concept of orthodontia and a depth 
of knowledge in many of its phases which required a great background to 
comprehend. This made him exceedingly valuable as a teacher and a very 
distinctive individual as such. His students are to be found in practically 
every community throughout the world where there are orthodontists. Many 
of the men who through his postgraduate training have specialized in ortho- 
dontia are now among its leaders. There are few if any men who have con- 
tributed more writings to the literature of orthodontia than he. Whether he 
chose a scientific subject or selected editorial comment for his purpose, his 
method of writing was always to establish sound reasons on which to base his 
opinion. As a lecturer and essayist before scientific societies, Dr. Dewey was 
always in demand and gave generously of both his time and his knowledge. 
As an administrator he travelled far in the field of organized dentistry. At 
the business sessions of societies he was frequently on the floor, lending his 
experience to the advancement and welfare for which the societies stood. He 
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was constantly to be found on those committees and in those council halls 
where sound judgment on changing conditions or matters of policy were to 
be considered. As a presiding officer he was so well versed in parliamentary 
procedure that he was able to conduct the meeting with accuracy and dis- 
pateh. 

In his passing Dr. Dewey has left a place in this world difficult to be 
refilled. The great Master decreed that his work was done, and he left one of 
the greatest records of all time in his profession. He will be missed as he 
lived, deep in the minds and hearts of a great host of friends and co-workers 
who will ever keep the memories of his career and life’s association fresh 


before them. 


Joseph D. Eby. 


To a Critic 


Epson ideas, some valueless and some of merit, need some form of 
evaluating control. Few men of our profession are so gifted in leader- 
ship, in directing the thoughts and the actions of men, and are so constructed 
temperamentally, that they cannot be swayed from the path of neutrality by 
friends or friendly enemies. 

Some individuals merit a following through honest efforts to progress; 
some assume leadership through friendly associations and a few with no other 
qualification except desire may command for a brief period of time, but the 
worth-while critic must at all times hue to the line, to praise and to condemn 
friend or foe alike, if he is to be deserving of a following that will remain 
constant in the ebb and flow tide of ever changing opinions. 

It is not a popular position to occupy, for popularity often quickly 
gained and twice as quickly lost, is generally short lived and seldom momen- 
tarily lingers with one whose daily duty is picking the tares and permit- 
ting the grain to grow. To battle daily for the greatest good for the largest 
number one must often step on others’ toes which are already encased in 
shoes that pinch, and one must also wear an armor which easily sheds the 
poisoned shafts of personalities and innuendos which are often presented as 
evidence when scientific data are lacking. 

The dental profession has given much toward the advance of our pres- 
ent civilization, but the total might even now have been many fold greater if 
we would individually remove the motes from our own eyes. Factions, sys- 
tems, ambitions and greed covered with a mantle of abundant ego too often 
obliterate or at least partially supplant, our first duty, viz., the service we 
profess and desire to render to the public. 

The roster of the departed members of our profession abounds with the 
names of men of outstanding ability and leadership whose efforts have ele- 
vated dentistry to its present status, and as time travels its endless journey 
others will follow and leave their equally good imprints on the sands of time. 

The departed group now includes among their number Dr. Martin Dewey, 
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whose helpful presence in the councils of our profession, in aiding and direct- 
ing scientific thought and executive action will be greatly missed and probably 
may never be exactly replaced. 


In addition to the above mentioned good qualities, Martin Dewey pos- 
sessed the unique ability to be a real teacher, and in this field to excel one 
must continuously be a student. Directly and indirectly he has entered into 
the lives of practically every man practicing orthodontia today and imbued 
all to some degree, to acquire a desire to study, to gain knowledge to uphold 
his views, or to refute them. This is the true attribute of a teacher. Popu- 
larity may be attained through friendly associations and complacent acqui- 
escence, while the critic begets opposition, yet instills constructive thought. 

Having known him for almost a quarter of a century and speaking as 
one of his friends, of which there are many, it may be mentioned that to know 
him intimately gives one a wholesome understanding of his ideals. Martin 
Dewey’s ever progressing rise to the position shared by few and surpassed by 
none is a concrete example of the results that may be attained through work, 
study, knowledge and a tenacity of purpose, and it is exceedingly praise- 


worthy because it was all clothed with an inherent desire to aid in the prog- 
ress of his profession. 


The INTERNATIONAL JOURNAL OF ORTHODONTIA, a product of his efforts, 
profited by his directing influence for seventeen years under his editorship, 
and from him received an invigorating and worth-while impetus that will 
earry it on throughout the years to come. 


A man gone, but by his works and by his friends well remembered, is not 
lost, for the memory of him, of his efforts and of his achievements gives us 
ever increasing benefits that are treasured throughout future years. As we 
enumerate his accomplishments and the lasting benefits of his keen and evalu- 
ating mind, we appreciate the fact that he has left with us a heritage which 
is a monument well worthy to mark his passing. It is a distinet honor to 
have known him and a highly prized privilege to have benefited oneself 
through him that makes it possible to say, 


‘‘Q grave where is thy victory, 
O death where is thy sting.’’ 


Paul G. Spencer. 


An Appreciation 


HOSE who knew Martin Dewey were surprised and shocked to learn of 
his sudden death Sunday, May 14. 


To dentists everywhere and to most orthodontists he was a well-known 
figure. For twoscore years his hands held high the torch of dental and or- 
thodontie progress. As a teacher he was without a peer—as a debater he won 
laurels for quick and ready repartee—always able to defend the position he 
had taken—as a parliamentarian he was equal to the best that ever ruled with 
gavel from the rostrum. 
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Fifty-two years ago he was born on the frontier when the frontier was 
all that its name implies. He saw life in the raw. Privations, hardships, 
lonely hours under western skies were the accompaniments of his early days. 
Medical and dental education in those times was just as raw as were the 
other environmental factors in which Dewey’s life was spent. He reacted to 
these; they molded his character and his life. 

From his isolation in childhood he drew those qualities that in after life 
made him the lone wolf, the man who dared to fight alone. From the west- 
ern vastness, the plains, the mysterious rivers that dipped and turned and 
disappeared in the sands to rise no more, the winter’s snows that drove man 
and beast to endure hardships now unknown and almost forgotten, and the 
summer droughts that blasted hopes and withered fortunes, all these made him 
the rugged, silent, paradoxical character that so many knew and so few really 
understood. It can well be said of him that he would not follow where a path 
might lead, but that he made his own path and left a trail. Small of stature, 
rugged in outline, independent in thought and deed, tireless in driving through 
plans once conceived, he attained prominence and power in organized dentis- 
try that but few achieve and none exceed. 

What makes for differences in men? Was Jefferson, the great Democrat, 
the dreamer, right when he said, ‘‘ We believe all men to be free and equal’’? 
Free, of course. Equal before the law, yes, but equal in possibilities? Who 
ean tell? It is said that at birth the brain of an Eskimo baby, that of the 
Hottentot, the Hindu, the Negro, and the white child born in the home of the 
rich and powerful on Fifth Avenue, are alike in size and texture; but con- 
sider the difference in achievement—one dies in squalor and ignorance, an- 
other changes the political and commercial map of the world. 

Less than 1 per cent of students who are graduated from universities ever 
create, ever add one iota to human knowledge. By what process is the chem- 
istry of the cell changed? From what source comes the power that some men 
have to make it possible for them to achieve, to project themselves into the 
realm of immortality, to live on and on, to take the sting from death? Dream- 
ers have tried to level the human pathway, but still the peaks and dips remain. 
No magic wand has yet been found that invisible hands might wave above 
our heads and waft us into a realm where all are equal, except when we lay 
ourselves down to sleep in death. Here at least all are free and equal. There 
is no rank, station or prerogative in the republic of the grave. Here the 
wicked wherever active cease from troubling; here the weary wherever suffer- 
ering are at rest; here Dives relinquishes his riches; here Lazarus gives up his 
rags; here the philosopher ceases to be wise; and here the ignorant gives up 
his ignorance. Here the powerful and the weak, the wise and the foolish, 
the prince and the pauper are common clay. 

Martin Dewey loved to teach. It was a real treat to see him in the class- 
room, to listen to him explain, unfold and trace some hidden truth that had 
a bearing upon the specialty that he loved so well. I have seen him leave his 
desk without one minute’s preparation, walk into his classroom, pick up a 
ruler and a piece of chalk, and for hours at a time explain forces of occlusion, 
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embryologic development, the growth of bone, and the intricacies of cellular 
life; and his listeners understood and remembered. Great teachers are seldom 
found. There are plenty who pose as such. They are as numberless as tle 
sands of the sea, but rare indeed is that great soul who ean inspire, who can 
create the urge within a student’s mind to investigate, to explore, to think. 
Doctor Dewey was such a teacher. The veneration of the graduates of the 
Dewey School for their master, the high places that many of these graduates 
have attained in orthodontics bear witness to his ability to teach. 

To control this man’s mental activity was as impossible as to control the 
lightning in the skies. He would strike down with one hand, and bind up 
with the other the wounds that he had made. With a pen as sharp as the 
blade of a rapier he would cut and tear asunder, and with the same pen soothe 
and inspire. Hard and bitter words were uttered in the heat of debate and 
ecntroversy, and from the same lips came a benediction and a blessing. <A 
paradox—yes. A life as strange and as mysterious as the sphinx. 

There still remain in orthodontic ranks those who remember the Case- 
Angle-Dewey controversies about extraction of teeth. It was in these contro- 
versies that Doctor Dewey first won his spurs and became a factor to be reck- 
oned with in orthodontics and a debater to be both feared and respected. In 
those days Angle was the Socrates, Dewey the Plato. Now Case, Angle and 
Dewey all are gone. The clash of battle is forgotten; only memories remain. 

For nearly two decades Doctor Dewey was closely associated with this 
Journal. Only those who worked with him know the anxious moments, weeks, 
years spent over the birth, growth and development of THE INTERNATIONAL 
JOURNAL OF ORTHODONTIA. Born at a time when strife was rampant in ortho- 
dontie circles, this infant was sorely put many times to find food upon which 
to live. At such times it was Dewey’s pen that supplied the life-giving sub- 
stance upon which this youngster lived. For years this went on. For years 
Dewey fought for the Journal’s recognition as the official organ of ortho- 
dontie societies, and finally this victory was won. Then came years of plenty 
so far as manuscript material was concerned, but years of wider activities for 
Doctor Dewey. Kansas City became too small for him. First Chicago beck- 
oned, and finally New York. Then came his baptism into national dental poli- 
ties, and finally the achievement of his one great ambition—the presidency of 
the American Dental Association. 

Death came like many of his inspirations, out of the realm of nowhere, 
and came at a time when least expected. If there had ever been premonitions 
of its coming, he kept them to himself. 


—C. V. Mosby. 


Martin Dewey 


Funeral Oration at the Burial of Martin Dewey 


By Oscar E. Bussy 


RIENDS, neighbors and relatives, we have come to bury the remains of 

Martin Dewey, teacher, lecturer, leader. I have not words adequate enough, 
subtle enough, to express to you the feelings of those whom I represent. 
Martin Dewey was a true man of science, possessing biological reasons of his 
own, and had the courage on all occasions to support them intelligently and 
logically. 

As host he had few parallels, as guest he was congenial and thoughtful. 
Those whose fortune it was to play in the game of life with him found in him 
no noticeable shortcomings. 

He was a true friend, a true son and a true husband. May I leave with 
us this admonition: turn our faces toward the East, cast our eyes upward and 
onward and attune our ears, not to coarse noises of this earth, but to the 
melodious tones and chords of the harp of a thousand strings and if oppor- 
tunity affords, on bended knees, scale the golden stairway that leads to the 
Sanctum Sanctorum as Martin Dewey among the greatest scientists in dental 
history has gone that way before us. 

We commit his spirit unto the gentle care and keeping of the God who 
gave it. 
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American Society of Orthodontists Annual Meeting in Oklahoma City 
November 7, 8, 9, and 10 


The Thirty-Second Annual Meeting of the American Society of Orthodontists will be held 
November 8, 9, 10, 1933, in the Biltmore Hotel, Oklahoma City, Oklahoma. 


The geographical location of Oklahoma City, near the central section of the United States, 
will make it reasonably easy to reach from all sections of the country over the highways, rail- 
ways, and airways, or any way you choose to come. 


The American Society of Orthodontists and Oklahoma City are calling you to attend. 


The Southern Society of Orthodontists 
The annual meeting of the Southern Society of Orthodontists which was to have been 
held at Hot Springs, Virginia, November 13, 14 and 15, has been postponed until further notice. 


W. P. Woop, Jr., Secretary, 
Tampa, Florida. 
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Chicago Centennial Dental Congress 


The Chicago Centennial Dental Congress, in conjunction with which the Diamond Jubilee 
of the American Dental Association will be held, will convene at the Stevens Hotel, August 7 to 
12, inclusive. 


A Century of Progress Exposition 


Where the magic of modern science is being portrayed in Chicago—The Hall of Science of 
a Century of Progress. This huge structure, 700 by 400 feet, is shaped like a U, and encloses 
on three sides a court capable of accommodating 80,000 persons. At one corner rises a 176- 
foot tower equipped with a carillon. The building faces a beautiful lagoon, an island, and Lake 
Michigan beyond. At night it has the appearance of a brilliantly illuminated metal and glass 
creation, rising from colored terraces. 


The Hall of Science 


The science exhibits were officially started by the light of the Star Arcturus, focused by 
means of a telescope upon a photoelectric cell. Arcturus is forty light years distant, so that the 
impulse which started the science exhibits in 1933 left Arcturus in 1893, at the time of Chicago’s 
first World’s Fair. 


American Society of Oral Surgeons and Excdontists 


The fifteenth annual meeting of the American Society of Oral Surgeons and Exodontists 
will be held in the Stevens Hotel, Chicago, August 4 and 5. 
A. L. Frew, President, 
4105 Live Oak Street, 
Dallas, Texas. 
HARRY BEAR, Secretary, 


410 Professional Building, 
Richmond, Va. 


News and Notes 


American Dental Assistants Association 


The Stevens Hotel has been designated as headquarters for the ninth annual meeting of 
the American Dental Assistants Association which will be held in Chicago, August 7 to 12. For 
further information address 

RuTH M. CLARK, General Secretary, 
Suite 1-4, Scofield Building, 
Minot, N. D. 


Association of American Women Dentists 


The twelfth annual meeting of the Association of American Women Dentists will be held 
at the Stevens Hotel, Chicago, on August 7, 1933. 
A cordial invitation is extended to all women dentists. 


GENEVA E. GROTH, 
1301 Medical Arts Building, 
Philadelphia, Pa. 


